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Who is the Man, the Artist?  
He is the unspoiled core of everyman 
 before he is choked  
By schooling, training, conditioning 
 Until the artist shrivels up and is forgotten ...  
And yet that core is never killed completely.  
At times it responds  
To Nature, to beauty, to Life,  
Suddenly aware again  
Of being in the presence  
Of a Mystery that baffles understanding and  
Which only has to be glimpsed  
To renew our spirit and  
To make us feel that 











Bringing the artist back  
Into project management,  
Unleashing the potential within,  
Uncovering the hidden man, 
Reenergizing the artist within,  
Revitalizing the innate creativity of man 
And the collective intelligence of teams into play-  












Organisations are increasingly finding themselves operating in environments that are 
characterised by higher levels of ambiguity, uncertainty and complexity, as well as environmental 
and internal changes that are beyond their control (Reeves, 2015). This context is affecting the 
way in which projects are executed, as project managers are expected to conceive, manage and 
successfully implement projects within such an environment. An important question to ask is: Are 
intrinsically unpredictable environments becoming more dominant leading to increase in the 
complexity of projects? We are now living in a volatile, uncertain, complex and ambiguous 
(VUCA) world; project management as a field has to overcome significant barriers to change and 
develop the capacity for more subjective, interactive, and interpretive innovations that appear to 
be more effective in these settings. 	
The primary question addressed in this study is how the design of exploration projects may be 
carried out to bring clarity to project objectives and enablers. Design thinking, which is said to 
embody practices, mind-sets and processes that empower teams to co-create innovative 
solutions to wicked problems (Rittel and Webber, 1973) has been adopted in this study. Its design 
principles together with the creative problem-solving principles are combined to create a 
framework that facilitates design of exploration projects.  
 
This study uses design-based research (DBR) to apply the emerging framework to educational 
sandpit projects. These projects inherit the characteristics of exploration projects which are highly 
ambiguous toward more innovative, context-relevant, targeted solutions developed by diverse 
project teams.  The study adopted a qualitative, interpretivist approach in order to enhance the 
design principles emerging from this study through authentic interventions in educational sandpits 
using DBR as a methodology.  
 
The outcome of the study, namely, a project artistry framework, emerged from the iterative 








been proven to enable diverse teams to shift the participants’ orientation from significant 
ambiguity and uncertainty to the ability to plan action by co-creating project visions with clear 
objectives and goals.  
 
The project artistry framework reflects the construction of a house and a more holistic framework, 
which consists of a roof (design process), the pillars required to hold up the roof (design pillars) 
and the foundational bricks. The design pillars include reflection, creative language, applied 
imagination, diverging and converging while the foundational bricks include empathy, 
empowerment, engagement, emergence, experimentation, environment, exploration and 
exploitation. In addition, an ambiguity acceptance journey is proposed to encourage a tolerance of 
ambiguity that leads to questioning and inquiry in projects that cultivates fresh insights and 
innovation in projects.  
 
New approaches to project leadership and design are essential to transform the world we live in. 
Although no panacea, project artistry provides project leaders with a new dimension to 
understanding the changing conditions that surround their project and envisioning better, 
innovative solutions to some of the most troublesome challenges facing our projects. It brings 
together the power of analysis and intuition to synthesize real solutions that not only work but 
meet the needs of the people. This fresh approach also brings enlightenment and transformation 
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Overview	of	chapter	1		Chapter	 1	 of	 this	 study	 presents	 an	 overview	 of	 the	 research	 problem,	 the	 purpose	 of	 the	 study,	research	 objectives,	 research	 questions	 and	 the	 process	 followed	 to	 carry	 out	 this	 research.	 The	importance	 of	 the	 study	 and	 the	 context	 in	 which	 it	 was	 conducted	 are	 explained	 and,	 lastly,	 to	conclude,	 the	 conceptual	model	 –	 a	 graphical	 depiction	 of	 the	 roadmap	 of	 the	 thesis	 –	 is	 shown	 to	explain	the	entire	journey	undertaken	by	the	researcher.			




































planning	complex	projects.	 	Some	writers	have	suggested	new	design	approaches	that	may	result	 in	new	 mind-sets	 and	 tools	 in	 the	 project	 management	 body	 of	 knowledge	 (Duggal,	 2012;	 Obeng	 &	Christophe,	 2008).	 Researchers	 believe	 that,	 in	 order	 to	 overcome	 the	 challenges	 inherent	 in	managing	 projects,	 fresh	 approaches	 to	 practitioner	 development	 are	 needed	 (Atkinson,	 2008;	Córdoba	&	Piki,	2012,	Egginton,	2012).		The	next	section	discusses	the	fundamental	principles	of	project	management	relevant	to	this	thesis.		
1.2 	Fundamental	project	management	principles	relevant	to	this	thesis		
1.2.1 Project	classification	school	of	thought		Firstly,	 I	wish	 to	build	on	 the	work	on	project	 classification	 in	 terms	of	which	a	distinction	 is	made	between	the	various	types	of	design	situations	to	which	different	projects	types	are	suited	(Aucoin, 









need	to	invent	new	ways	in	which	to	manage	exploration	projects	and	demonstrated	the	irrelevance	of	 traditional	 risk	 management	 techniques	 in	 projects	 confronted	 by	 what	 may	 be	 termed	unforeseeable	uncertainties	(Lenfle,	2008b).	Nevertheless,	a	practice	perspective	that	may	further	the	understanding	of	the	organisation	and	management	of	such	projects	is	still	lacking	(Lenfle,	2014).		It	is	the	aim	of	this	study	to	contribute	to	the	project	management	body	of	knowledge	in	the	context	of	the	specific	projects,	which	are	referred	to	in	the	study	as	exploration	projects.		
	








1.2.2 Management	of	exploration	projects		There	is	evidence	that	the	existing	project	management	body	of	knowledge	does	not	sufficiently	equip	project	managers	with	the	tools	required	to	deliver	projects	successfully	 in	the	twenty-first	century.	As	 a	 result	 of	 the	 volatile	 operational	 environment,	 projects	 are	 characterised	 by	 high	 levels	 of	uncertainty	and	are	increasingly	becoming	multidisciplinary	in	nature.	This	impacts	on	the	role	of	the	project	manager	who	is	now	charged	with	bringing	synchronicity	and	a	holistic	approach	to	projects.	There	 are	 ongoing	 debates	 about	 the	 need	 for	 leadership	 or	 management	 in	 projects.	 A	 study	conducted	 by	Mir	 and	Ashly	 (2014)	 showed	 a	 statistically	 significant	 positive	 relationship	 between	project	 leadership	 and	 project	 success	while	 a	 study	 by	Ramazani	 and	 Jergeas	 (2015)	 showed	 that	project	management	graduates	require	strong	critical	 thinking	and	 leadership	competencies	such	as	communication	and	team	working	skills	but	that,	at	present,	it	does	not	appear	that	they	possess	the	necessary	competency	 in	 these	 fields.	The	 lack	of	 the	 leadership	component	 in	project	management	constitutes	an	ongoing	debate	and	is	in	fact	resulting	in	an	inability	to	deliver	projects,	especially	in	a	complex,	volatile	environment.			








	Klein,	 Biesenthal,	 and	 Dehlin	 (2015)	 are	 of	 the	 opinion	 that	 improvisation	 is	 a	 process	 in	 which	thinking	 is	 expressed	 through	 spontaneous	 and	 creative	 actions	 (Leybourne,	 2009)	 and	 that	perceiving	 improvisation	 as	 a	 sense-making	 activity	 in	 flux	 highlights	 the	 importance	 of	 creativity.	They	 further	 refer	 to	 the	nature	 of	 uncertainty	 in	projects	 in	 that,	 if	 something	 is	 in	 the	process	 of	
‘becoming’,	 there	 is	 naturally	 a	 degree	 of	 uncertainty	 attached	 to	 it	 while	 uncertainty	 leads	 to	 the	possibility	that	existing	plans	may	not	unfold	as	intended.	Klein	et	al.	(2014)	further	maintain	that	it	is	essential	 that	project	actions	and	practices	adjust	quickly	and	spontaneously	and,	 thus,	 creativity	 is	required.		Crawford,	Pollack,	and	England	(2006)	maintain	that	complex	project	surroundings	require	a	capacity	for	 open	 creativity,	 trial	 and	 error	 and	 a	 context-sensitive	 transformation	 of	 old	 experiences	 into	expert	 action	 in	 order	 to	 generate	 a	 resilient	 project	 management	 approach.	 This	 is	 particularly	important	in	dynamic,	uncertain,	complex,	transient	and	fast-changing	industries	and	contexts.	There	are	numerous	with	these	characteristics	(Geraldi,	Lee-Kelley,	&	Kutsch,	2010)	and	thus	these	projects	require	an	improvisational	mind-set	that	 fosters	spontaneity,	creativity	and	experimentation	as	well	as	 the	 situational	 synchronisation	 of	 resources	 in	 the	 organisations	 concerned	 (Barrett,	 2006).	Creativity	appears	 to	be	a	vital	 component	 in	 the	project	management	of	highly	dynamic,	uncertain	and	complex	projects,	and	yet	there	seems	to	be	a	minimal	conceptualisation	of	creativity	 in	project	management,	 as	 well	 as	 how	 it	 could	 be	 systematically	 incorporated	 in	 project	 management	 to	empower	project	managers,	teams	and	stakeholders	to	harness	the	power	of	creativity.			








word	ambidexterity	in	scholarly	debate	has	proliferated	(Raisch	et	al.)	 in	multiple	areas	of	research,	including	strategic	management,	innovation	and	technology	management,	organisational	learning,	and	organisational	behaviour	(Simsek,	2009).	In	essence,	ambidexterity	requires	success	both	in	exploiting	the	present	and	exploring	the	future	(O’Reilly	&	Tushman,	2004).		Although	ambidexterity	is	increasingly	being	discussed	at	the	organisational	level,	it	seems	that	there	is	 little	 evidence	 of	 its	 emergence	 in	 the	 project	 management	 body	 of	 knowledge.	 In	 this	 thesis,	 I	propose	that	this	aspect	is	critical	in	the	project	management	of	exploration	or	innovative	projects	as	the	 primary	 purposes	 of	 such	 projects	 are	 to	 serve	 future	markets	 and	 to	 remain	 sustainable	 once	launched.			There	are	writers	such	as	Andriopoulos	and	Lewis	(2009),	Lavie	and	Rosenkopf	(2006)	and	O´Reilly	and	Tushman	(2004)	who	propose	that	structural	ambidexterity	may	be	managed	through	the	project	portfolio	 by	 initiating	 different	 projects	 for	 exploitation	 (e.g.	 incremental	 developments)	 and	exploration	(e.g.	breakthrough	innovations).	Although	this	may	be	possible	at	an	organisational	level	I	suggest	 that	 building	 in	 ambidexterity	 in	 project	 management	 will	 inherently	 create	 a	 culture	 of	innovation	within	 project	 teams	 as	 they	 constantly	 seek	 both	 exploration	 and	 exploitation	 in	 their	project	work	and	this	may	impact	on	the	organisational	work	at	large.			









1.2.6 Project	practice	as	coping	by	learning	and	innovating		The	project	management	definition	of	the	Project	Management	Institute	(PMI)	and	cited	below	creates	the	 impression	 that	 project	managers	 engage	 only	 in	 rational	 activities	 during	 the	management	 of	projects.	According	to	the	PMI,	project	management	is:		
The	 application	 of	 knowledge,	 skills,	 tools	 and	 techniques	 to	 project	 activities	 to	 meet	 project	
requirements	 and	 is	 accomplished	 through	 the	 application	 and	 integration	 of	 the	 project	
management	processes	of	initiating,	planning,	executing,	monitoring	and	controlling,	and	closing	
(PMI,	2004,	p.	8).		In	 an	 effort	 to	 explain	 the	 innovative	 nature	 of	 project	work,	 as	well	 as	 the	 deviation	 between	 the	planned	and	actual	work,	there	is	a	long	tradition	of	research	into	the	operational	research	discipline,	which	claims	that	decision	makers	face	bounded	rationality.	Sadler-Smith	and	Leybourne	(2006)	and	Söderholm	(2008)	discuss	the	use	of	 improvisation	and	intuition	to	explain	deviations	from	rational	judgement.	They	point	out	 that	best	practice	prescriptions	are	devoid	of	 any	approaches	 to	dealing	with	unexpected	activities,	for	example,	innovative	action,	applying	detachment	strategies,	setting	up	intensive	 meeting	 schedules,	 and	 negotiating	 project	 conditions,	 despite	 the	 reality	 that	 such	interventions	 are	 regularly	 required	 during	 project	 execution.	 Innovative	 action	 is	 explained	 by	Söderholm	 (2008)	 as	 “the	 ability	 to	 deal	 with	 unanticipated	 changes	 like	 schedule	 conflicts	 and	resource	reallocation	to	cater	for	on-site	short	term	problem	solving”.			
















1.4 	Positionality	of	the	researcher			This	section	discusses	 the	researcher’s	background,	experience	and	knowledge	 in	 the	context	of	 the	study.	I	believe	that,	as	the	researcher,	I	played	a	crucial	role	in	the	qualitative	research	process	and,	thus,	the	reader	should	be	made	aware	of	all	the	prejudices	and	biases	I	may	have	brought	with	me	to	this	 study.	 I	 deemed	 it	 necessary	 to	 communicate	 possible	 sources	 of	 these	 biases	 explicitly	 to	 the	readers	of	this	research	report.		
























needed	 to	 bridge	 the	 gap	 by	 both	 theory-informed	 practice	 and	 practice-informed	 theory.	 In	 other	words,	what	Bredillet	(2013)	terms	praxeology,	implying	“instilling	practice	with	theoretical	content	and	theoretical	formulation	resulting	from	practice”.			








	My	exposure	to	design	thinking	and	creative	problem	solving	that	encouraged	creativity	and	applied	imagination	 in	 problem	 solving	 led	 me	 to	 challenge	 the	 way	 I	 think	 about	 project	 management	methodologies.	 I	 explored	 new	ways	 of	 integrating	 these	 educational	 technology	 projects,	 and	 they	facilitated	remarkable	outcomes	and	new	approaches	to	project	work.	This	led	to	a	publication	in	the	International	 Journal	 of	 Technology	 and	 Education.	 The	 title	 of	 the	 paper	 is	 “The	 application	 of	creative	 project	 management:	 A	 study	 of	 ICT	 projects	 in	 the	 Humanities	 faculties	 in	 South	 Africa”	(Makhoalibe	 &	 Sewchurran,	 2012).	 This	 formed	 the	 basis	 of	 my	 desire	 to	 study	 the	 integration	 of	design	thinking	and	creativity	into	project	management,	hence,	this	research	undertaking.			





















questions	 and	 interpret	 the	 answers.	 It	 is	 no	 wonder	 that	 Morse	 (1994,	 p.	 225)	 remarks	 that	qualitative	research	is	only	as	good	as	the	researcher’s;		•	willingness	to	be	flexible	and	the	ability	to	read	the	situation;	and	•	distance	to	be	unbiased.		In	order	to	achieve	this,	the	reader	will	note	grey	textboxes	in	the	following	chapters.	A	design-based	research	methodology	was	adopted	(more	 information	 in	Chapter	3)	 for	 the	purposes	of	 this	 study.	This	 approach	 requires	 the	 researcher	 to	 work	 closely	 with	 the	 relevant	 practitioners	 and	 this	demands	that	the	researcher	is	willing	to	let	go	of	his/her	pre-judgements	and	perceptions	and	create	the	distance	needed	to	ensure	the	researcher	is	unbiased.	In	order	to	facilitate	this	and	to	ensure	that	it	was	reflected	in	this	thesis,	the	practitioners’	reflections3	and	quotes	are	displayed	in	blue	textboxes	with	‘#’	such	as	the	textbox	below.		“#The	education	field	is	very	complex.	Education	itself	is	complex	and	technology	has	its	own	complexities.	
Bringing	these	together	introduces	a	higher	level	of	complexity	and	yet	technology	is	meant	to	simplify	work	in	
education”.	Practitioner	
	I	also	noted	the	participants’	comments4	which	supported	themes	which	emerged	from	the	empirical	observations	 and	 transcriptions	 of	 the	 participants’	 comments.	 These	 are	 denoted	 in	 the	 thesis	 by	means	of	orange	textboxes	starting	with	“”.			
v “This	has	been	a	very	empowering	process	that	has	changed	my	mind-set.	I	will	never	approach	problem	





































I believe knowledge 
is built through one’s 
internal structure of 
interpretation based 
















activity is affected by 
and affects one’s life 
experiences. 
Method	 Statistics,	content	analysis	 Hermeneutics,	
phenomenology,	etc 	 Hermeneutics constituted a fundamental 












I believe that lived 
experience influences 




measures	reality.	 Defensible	knowledge	claims.	 I believe that the researcher’s life 
world, context, and 
research process 
must be explicit in 
order to regard the 















 It is critical to 
acknowledge the 
subjectivity I 
brought to the 
research process 
and to take steps 
to address the 
implications of 
this subjectivity 
to ensure the 
credibility of the 
study. 








This	was	a	study	of	interpretation	in	how	I	come	to	know	what	I	know,	how	I	use	that	knowledge,	how	I,	as	opposed	to	others,	see	it	and	how	I	work	at	improving	my	skills	through	learning	and	planning.	“Truth	 keeps	 happening"	 (Weinsheimer	 1985,	 p.	 9),	 this	 is	 another	way	 of	 saying	 that	 Being	 is	 an	event	 of	 truth.	 Thus,	 the	 study	 hermeneutic	 in	 my	 acknowledgement	 of	 past,	 present	 and	 future	understandings	as	well	as	in	my	acceptance	that	there	is	no	external	truth	to	be	found.			























































		The	Sandpit	concept	was	conceived	by	the	UK’s	Engineering	and	Physical	Science	Research	Council	in	2003	as	interactive	workshops	with	multidisciplinary	mix	of	participants,	some	active	researchers	and	others	potential	users	of	research	outcomes	to	address	research	challenges	(Dugan,	2016).	There	are	two	 conceptions	 of	 educational	 sandpits	 in	 Africa;	 namely,	 the	 Educational	 Technology	 Inquiry	Laboratory	 (ETILAB)	 at	 the	 University	 of	 Cape	 Town,	 which	 focuses	 on	 empowering	 educators	 to	develop	 “home-grown	 solutions”	 to	 education	 using	 technology	 and	 the	African	 Science	 Leadership	Programme	 (ASLP),	 which	 is	 aimed	 at	 empowering	 mid-career	 African	 academics	 in	 the	 areas	 of	thought	 leadership,	 team	management	and	research	development.	The	common	factor	 in	both	these	sandpit	concepts	is	the	mandate	to	draw	on	multidisciplinary	teams	to	co-create	innovative	projects	that	address	persistent	problems	within	the	given	context.	The	projects	are	initiated,	refined,	designed	and	 implemented	 within	 a	 short	 time,	 namely	 five	 days,	 in	 order	 to	 build	 contextually	 relevant	solutions.	 The	 framework	 that	 emerged	 from	 this	 study	 may	 be	 applied	 to	 exploratory	 sandpit	projects.	The	justification	of	this	research	context	is	elaborated	later	in	Chapter	2.		
1.9 The	research	objectives		The	main	objective	of	this	study	is	to	propose	a	new	practice	in	managing	projects	characterised	by	a	high	 level	 of	 uncertainty,	 ambiguity,	 complexity	 and	 emergence	 (referred	 to	 in	 this	 study	 as	exploration	 projects)	 by	 creating	 an	 enabling	 project	 environment	 and	 thinking	 environment	 that	embraces	creativity	and	ambidexterity	in	order	to	encourage	innovation	and	novelty	in	projects.			In	order	to	achieve	this	overarching	objective,	it	was	deemed	necessary	to	
● understand	the	existing	project	management	body	of	knowledge	and	its	proposed	strategies	to	deal	with	uncertainty	in	projects	and	identify	gaps	in	the	knowledge	














	Firstly,	the	study	attempted	to	make	a	case	for	the	classification	of	projects,	arguing	that	the	“one	size	fits	 all	 approach”	 to	 project	management	 is	misleading	 and	 disadvantages	 project	managers	 in	 the	real-world	 context	 which	 is	 characterised	 by	 significant	 change	 and	 uncertainty.	 In	 addition,	 the	mechanistic,	 linear,	 simplistic	 approach	 to	 projects	 also	 stifles	 both	 creativity	 and	 the	 potential	 in	projects	to	generate	novelty	and	lasting	relevance	in	projects.	It	was,	however,	necessary	to	recognise	the	 complexity	 of	 a	 project	 as	well	 as	 the	 level	 of	 ambiguity	 and	 uncertainty	 regarding	 the	 project	objectives	and	skills	and	then	choose	a	non-conventional	entry	into	the	project	such	as	that	proposed	in	this	thesis.			The	 school	 of	 project	 classification,	 which	 was	 proposed	 by	 a	 number	 of	 writers	 (Aucoin, 2007; 













2. How	may	 the	 emerging	 design	 principles	 be	 enhanced	 through	 experiments	 to	 ensure	 a	 more	
practical	framework	for	managing	exploration	projects?		
























problems	than	may	otherwise	have	been	the	case.				DBR	 integrates	 the	development	of	solutions	 to	practical	problems	 into	 learning	environments	with	the	identification	of	reusable	design	principles.			Brown	(1992)	and	Collins	(1992)	are	widely	acknowledged	as	early	contributors	to	the	definition	and	activation	of	DBR.	They	described	DBR	as	a	methodology	that	requires	
● addressing	complex	problems	in	real	contexts	in	collaboration	with	practitioners	
● integrating	known	and	hypothetical	design	principles	with	technological	affordances	to	render	plausible	solutions	to	these	complex	problems,	and	











A page plan for design-based research: 
 (Project Artistry Framework for Exploratory Sandpit Projects)	
Problem  Design and development of 
possible solution 



























 		 		 	 	







Development of solutions 
informed by existing  




Iterative cycles of  
testing and refinement of solutions in practice 
 
  
Reflection to produce 








Educators in the 21st 
century are 
increasingly expected 
to solve their own 
problems, develop 
their own solutions 
and co-create projects 
with others to address 
contextual, ill-defined 
problems. The 








enablers are known. 
The current project 
management body of 
knowledge does not 
offer sufficient theories 
to guide the design of 
such projects. 	
The existing educators’ programmes, which enable 
authentic learning, were used to apply the project artistry 
design principles using interpretive goals and qualitative 
methods.	
A framework and 
guidelines for the 
appropriate metacognitive 
support of the learning of 
numeracy were 
developed	
The educational sandpits are 
established to encourage a 
culture of problem-solving, co-
creation and innovation by 
multidisciplinary teams. 
Educational sandpit projects are 
highly ambiguous and inherit 
the characteristics of 
exploration projects. Thus, the 
design of a framework for 
exploratory sandpit projects  	
Implementation 1: Educational technology sandpit 	
A post-grad module of educational technologies was used to 
take participants through the various stages of project 
artistry, and led by the design principles extracted from the 
theory in chapter 3 ***		
Participants: 	
Eighteen educators enrolled for a postgraduate diploma, 
from six different countries in Africa and with 
multidisciplinary backgrounds. 		
Data collection: 	
Data was collected over the 1-week period of the 
implementation and interview period:	
Video recording of workshops.	
Interviews with the educators	
Class reflections	
Researcher’s reflection journal		
Analysis of data: 	
The data was analysed using the processes of data 
reduction, data display, conclusion drawing and verification. 
The comparative method was used to determine the 
emerging issues and themes emerging from the interview 
data. 	 Draft design principles ###	
Theory: The following theories 
were used to build a new 
project management approach 
for exploratory sandpit projects:	
Design thinking	
Creative problem solving		
Creation of design principles 
from the above theories. *** 	
Practitioners: Explore 









Final design principles	Solution: Project artistry framework emerged from the 
principles extracted from design 
thinking and creative problem 
solving. The framework consists 
of the design process, design 
pillars and design principles that 
guide the co-creation of 
exploratory sandpit projects. 	
After review and revision	
Implementation 2: Multidisciplinary sandpit 	
An African Science Leadership programme with twenty 
fellows was used as a platform for the intervention. The 
participants were guided through the design principles from 
the previous first iteration ###	
Participants: 	
Twenty mid-career academics from twelve different 
countries and with multidisciplinary backgrounds.		
Data collection: 	
The data collected was similar to that collected during 
implementation 1 but could have changed depending on the 
review of the first implementation.	
Analysis of data: 	
As appropriate		
A framework and 
guidelines for project 











The	research	model	above	depicts	my	journey	as	a	researcher	using	a	design-based	research	approach	to	guide	this	 inquiry.	The	four	main	stages	 in	Figure	2	map	the	 journey	that	was	undertaken	during	this	research	study	and	are	elaborated	below.			
Stage	1:			The	process	started	with	a	needs	analysis	phase	 that	entailed	an	understanding	of	 the	problem,	 the	root	causes	of	the	problem	and	the	practical	realities	faced	in	the	education	field.	The	researcher	and	the	practitioners	 in	the	field	conducted	the	needs	analysis	during	a	two-day	think	tank	workshop	at	which	key	stakeholders	in	the	educational	field	were	represented.		
	Several	 themes	emerged	 from	 the	workshop	at	which	 rigorous	discussions	of	educational	problems	were	held.	This	 resulted	 in	 the	establishment	of	one	main	 intervention	point	 in	 the	education	 field.	These	 themes	 are	 tabled	 in	 Appendix	 9.	 Using	 these	 themes,	 causal	 loop	 modelling	 was	 then	conducted	to	further	establish	that	the	main	intervention	point	in	the	education	field	is	the	“educator”.	This	was	elaborated	in	Chapter	3.			








Stage	3		The	 outcome	 of	 stage	 two	was	 a	 prototype	 of	 the	 design	 process	 that	 governs	 exploration	 sandpit	projects.	 This	 prototype	 was	 tested	 by	 practitioners	 and	 researchers	 in	 real-life	 situations.	 At	 this	stage,	 a	 one-week	 module	 dedicated	 to	 the	 educational	 technology	 development	 of	 postgraduate	students	 at	 the	 University	 of	 Cape	 Town	 was	 identified	 as	 a	 platform	 on	 which	 to	 carry	 out	 this	undertaking	to	refine	and	test	the	proposed	design	process.			In	this	module,	students	are	expected	to	develop	a	technological	artefact	that	addresses	an	educational	problem	in	their	respective	fields.	This	presented	an	opportunity	for	the	students	to	be	taken	through	the	 proposed	 design	 process	 that	 would	 guide	 them	 in	 the	 development	 of	 the	 project.	 Chapter	 3	presents	the	details	of	this	empirical	study.				The	next	iteration	was	carried	out	in	a	multidisciplinary	sandpit	which	was	held	at	the	University	of	Pretoria	and	where	a	one-week	workshop	was	held	 for	 twenty	educators	 from	various	countries	 in	Africa.	They	were	led	through	a	project	artistry	framework	designed	to	conceive	the	multidisciplinary	projects	that	address	the	leadership	problems	that	exist	in	academia.			








1.13 Organisation	of	the	thesis		The	thesis	is	organised	into	seven	chapters.	Chapter	1	frames	the	research	problem	and	presented	an	overview	of	the	entire	study,	including	the	research	questions.	The	research	questions	were	answered	by	the	use	of	a	research	methodology	that	was	applied	in	the	educational	sandpit	context.	Chapter	2	contains	 the	 literature	 review	 and	 established	 the	 context	 of	 the	 thesis,	 namely,	 educational	exploration	projects.	This	 is	a	multidisciplinary	 thesis	and,	hence,	concepts	 from	various	 journals	 in	project	 management;	 management	 studies	 and	 educational	 research	 constituted	 the	 theoretical	foundation	of	the	study.			Chapter	3	focuses	on	the	development	of	the	project	artistry	framework	and	the	research	paradigm.	The	 research	 design	 and	 research	 methodology	 are	 covered	 in	 Chapter	 4	 while	 the	 conceptual	framework	that	outlined	the	DBR	applied	in	the	thesis	was	described	at	length.	This	sets	the	scene	for	a	 detailed	 analysis	 of	 the	 various	 data	 collection	 stages,	 the	 iterations	 carried	 out	 and	 the	enhancements	 of	 the	 design	 principles	 that	 emerged	 from	 the	 research	 findings	 in	 Chapter	 5.	 The	discussion	 of	 the	 research	 findings	 and	 the	 analysis	 of	 these	 findings	 to	 evaluate	 the	 artefacts	 in	Chapter	6	also	make	reference	to	the	research	paradigm,	research	method,	data	collection	and	study	findings.	 Finally,	 in	 Chapter	 7,	 I	 argue	 in	 support	 of	 the	 relevance	 and	 persistence	 of	 this	 study	 in	providing	 a	 synthesis	 and	 justification	 for	 the	 entire	 study.	 The	 contributions	 of	 this	 research	endeavour	are	 explicitly	deliberated	while	 the	 limitations	of	 this	 study	and	possible	 areas	of	 future	research	are	also	discussed.	





















































Chapter 2 – Literature review highlighted in the context of this study		 
A page plan for design-based research: 
	
Problem  Design and development of 
possible solution 
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Iterative cycles of  
testing and refinement of solutions in practice 
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Educators in the 21st 
century are 
increasingly expected 
to solve their own 
problems, develop 
their own solutions 
and co-create projects 
with others to address 
contextual, ill-defined 
problems. The 








enablers are known. 
The current project 
management body of 
knowledge does not 
offer sufficient theories 
to guide the design of 
such projects. 	
The existing educators’ programmes, which enable 
authentic learning, were used to apply the project artistry 
design principles using interpretive goals and qualitative 
methods.	
A framework and 
guidelines for the 
appropriate metacognitive 
support of the learning of 
numeracy were 
developed	
The educational sandpits are 
established to encourage a 
culture of problem-solving, co-
creation and innovation by 
multidisciplinary teams. 
Educational sandpit projects are 
highly ambiguous and inherit 
the characteristics of 
exploration projects. Thus, the 
design of a framework for 
exploratory sandpit projects  	
Implementation 1: Educational technology sandpit 	
A post-grad module of educational technologies was used to 
take participants through the various stages of project 
artistry, and led by the design principles extracted from the 
theory in chapter 3 ***		
Participants: 	
Eighteen educators enrolled for a postgraduate diploma, 
from six different countries in Africa and with 
multidisciplinary backgrounds. 		
Data collection: 	
Data was collected over the 1-week period of the 
implementation and interview period:	
Video recording of workshops.	
Interviews with the educators	
Class reflections	
Researcher’s reflection journal		
Analysis of data: 	
The data was analysed using the processes of data 
reduction, data display, conclusion drawing and verification. 
The comparative method was used to determine the 
emerging issues and themes emerging from the interview 
data. 	 Draft design principles ###	
Theory: The following theories 
were used to build a new 
project management approach 
for exploratory sandpit projects:	
Design thinking	
Creative problem solving		
Creation of design principles 
from the above theories. *** 	
Practitioners: Explore 









Final design principles	Solution: Project artistry framework emerged from the 
principles extracted from design 
thinking and creative problem 
solving. The framework consists 
of the design process, design 
pillars and design principles that 
guide the co-creation of 
exploratory sandpit projects. 	
After review and revision	
Implementation 2: Multidisciplinary sandpit 	
An African Science Leadership programme with twenty 
fellows was used as a platform for the intervention. The 
participants were guided through the design principles from 
the previous first iteration ###	
Participants: 	
Twenty mid-career academics from twelve different 
countries and with multidisciplinary backgrounds.		
Data collection: 	
The data collected was similar to that collected during 
implementation 1 but could have changed depending on the 
review of the first implementation.	
Analysis of data: 	
As appropriate		
A framework and 
guidelines for project 










Overview	of	the	chapter			The	 previous	 chapter	 introduced	 the	 research	 foundations,	 motivation	 for	 the	 study,	 research	objectives	and	research	questions	and	provided	an	overview	of	the	study.	 	This	chapter	contains	the	literature	 review	 that	 informed	 the	 study.	 According	 to	 Fraenkel	 and	 Wallen	 (2006),	 a	 literature	review	assists	researchers	 to	glean	the	 ideas	of	others	who	were	 interested	 in	a	particular	research	question.	 Fraenkel	 and	 Wallen	 (2006)	 formulated	 the	 following	 sequential	 “steps	 involved	 in	 a	literature	search”:		 1) Define	the	research	problem	as	precisely	as	possible.	2) Examine	relevant	secondary	sources.	3) Select	and	peruse	one	or	two	appropriate	general	reference	works.	4) Formulate	search	terms	(key	words	or	phrases)	pertinent	to	the	problem	or	question	of	interest.	5) Search	the	general	references	for	relevant	primary	sources.	6) Obtain	and	read	relevant	primary	sources,	and	note	and	summarise	key	points	in	these	sources.	(p.	68)		These	 steps	 guided	 the	 literature	 review	discussed	 in	 this	 chapter.	The	main	 focus	of	 the	 literature	review	was	to	clearly	articulate	the	knowledge	gap	in	the	project	management	body	of	knowledge	that	this	thesis	wished	to	address.				








improvement	 in	the	delivery	of	projects	(Schwalbe,	2007).	 It	was,	 therefore,	 important	 to	ensure	an	understanding	 of	 the	 credible	 sources	 of	 project	 management	 information	 and	 the	 original	manuscripts	and	how	this	body	of	knowledge	has	been	built	up	 in	order	 to	understand	 the	existing	gaps	in	the	body	of	knowledge.	Without	a	prior	understanding	of	the	foundational	principles	of	project	management	 it	would	be	easy	 to	overlook	some	of	 the	 fundamental	 causes	of	 the	current	problems	evident	 in	 the	 body	 of	 knowledge	 Accordingly,	 this	 section	 addressed	 the	 emergence	 of	 project	management.			Much	has	been	written	on	project	management.	Numerous	challenges	have	emerged	and	have	been	documented	 in	 various	 journals.	 It	 was	 considered	 to	 elaborate	 on	 the	 challenges	 which	 were	specifically	addressed	in	this	thesis.	Six	challenges	emerged	and	are	discussed	in	detail	in	this	section.		
2.1.1 Definition	of	project	management		To	understand	the	concept	of	project	management	and	 its	 foundations,	 it	was	crucial	 to	explore	 the	term	“project	management”	and	to	define	its	individual	components.			
Project:	The	 Oxford	 Dictionary	 defines	 the	 word	 project	 as	 “something	 that	 is	 contemplated,	 devised,	 or	planned”	or	“a	large	or	major	undertaking,	especially	one	involving	considerable	money,	personnel	or	equipment”.	 Both	 these	 meanings	 refer	 to	 the	 concept	 of	 a	 project	 as	 a	 purposeful	 undertaking	involving	 resources.	 On	 the	 other	 hand,	 PMBOK	 defines	 a	 project	 as	 “a	 temporary	 group	 activity	















control”.	 This	 implies	 that	 the	 concept	 of	 management	 implies	 the	 ability	 to	 be	 in	 control,	 to	 give	direction,	 instruction,	 or	 to	 directly	 influence	 or	 handle	 the	 situation	 that	 is	 being	 managed.	 This	meaning	is	important	in	the	context	of	this	thesis	and	the	actual	notion	of	whether	projects	must	be	guided,	managed,	organised,	crafted,	led,	or	designed	is	argued	later	in	this	chapter.				
Project	management:	
	Based	 on	 the	 above	 definitions,	 project	 management	 may,	 therefore,	 be	 referred	 to	 as	 a	 way	 of	controlling	or	directing	resources	to	achieve	a	specific,	time-bound	purpose.	This	resonates	with	the	PMBOK	 definition	 of	 project	 management,	 namely,	 the	 “application	 of	 knowledge,	 skills,	 (and)	techniques	to	execute	projects	effectively	and	efficiently”	(PMBOK,	2015).			











































(Schwalbe,	2009;	Sewchurran,	2008).		There	are	several	ongoing	debates	about	project	management	and	its	efficiency	in	improving	project	success	and	outcomes	in	practice.	Many	attribute	its	failure	to	be	relevant	in	the	changed	management	paradigm	 to	 the	 foundations	 of	 the	 old,	 Taylorist	 approach	 of	 control	 and	 command	 and	 the	perception	of	project	management	as	a	mechanistic	process,	 carried	out	 in	a	predictable	and	stable	environment.	Researchers	have	expressed	numerous	views,	questions,	problems	and	challenges	and	made	several	suggestions	on	how	the	body	of	knowledge	may	be	improved.	The	next	section	discusses	the	challenges	of	project	management	that	were	deemed	relevant	to	this	thesis.		












































	(Source:	http://lbog.standishreport.org)		Both	 researchers	and	practitioners	have	 conducted	post	 implementation	 reviews	 to	understand	 the	reasons	 for	 failures	 and	 successes.	 These	 post	 implementation	 reviews	 revealed	 that	 sound	project	management	and	effective	business	leadership	were	fundamental	to	achieving	success	and	that	these	elements	were	often	lacking	in	initiatives	that	failed	(Ackermann	et	al.,	1999;	Kettinger,	1997).	Since	1994	 the	 refinement	 of	 the	 PMBOK	 and	 the	 introduction	 of	 formal	 project	 management	 have	contributed	to	a	marginal	improvement	in	project	success	rates.	However,	the	research	conducted	by	the	 Standish	 group	 has	 shown	 that,	 despite	 ongoing	 refinement,	 there	 has	 not	 been	 any	 dramatic	improvement	 as,	 on	 average,	 it	 appears	 that	 one	 out	 of	 three	 projects	 only	 could	 be	 considered	successful.	Nelson	(2007)	reported	similar	statistics	in	a	study	of	99	projects	in	North	America.	While	the	accuracy	of	these	statistics	may	be	debated	and	they	could	be	presented	in	more	stratified	ways,	the	 wider	 areas	 of	 concern	 about	 the	 state	 of	 the	 discipline’s	 knowledge	 about	 the	 project	phenomenon	and	theories	relating	to	the	management	of	projects	stand	out.		








that	these	projects	are	directed	at	organisational	improvement	and	change	which	must	extend	beyond	the	 initial	 construction	 phases	 to	 ensure	 the	 realisation	 of	 the	 project	 objectives.	 Project	implementation	affects	the	routine	practices	of	people.	Such	changes	may	result	in	complexities	which	impact	 on	 the	 social	 and	 cultural	 structure	 of	 organisations.	 It	 would	 appear	 that	 the	 project	management	practices	developed	and	which	are	entrenched	in	tools	and	techniques	have	not	changed	as	 substantially	 as	 the	 range	of	 problems	 to	which	project	management	 is	 applied	 (Crawford	 et	 al.,	2006).		The	development	of	the	project	management	practitioner	is	pre-eminently	focused	on	both	the	roles	of	the	project	team	and	on	the	explicit	knowledge	that	 is	required	(Crawford	et	al.,	2006).	However,	this	focus	is	counter-intuitive	because,	although	projects	are	characterised	by	similar	phases,	a	project	is	 defined	 as	 a	 new	 undertaking.	 Hence,	 project	 work	 is	 not	 supposed	 to	 be	 solely	 dependent	 on	functionalist,	normative	behaviour.	The	emphasis	on	the	explicit	knowing	required	is	misdirected	in	projects	which	are	characterised	by	intangible	end	products	as	the	emphasis	in	such	cases	should	be	coping	and	learning	in	the	complex	environments	in	which	practitioners	work	(Cooke-Davies,	Cicmil,	Crawford	&	Richardson,	2007).	It	may	well	be	that,	as	a	result	of	the	process	of	simplification,	the	need	to	 support	 practitioner	 development	 and	 the	 transferability	 of	 practice,	 the	 body	 of	 project	management	knowledge	has	been	simplified	and	generalised.	This	commoditisation	has	resulted	in	a	discourse	that	does	not	offer	much	to	the	practitioner	who	is	immersed	in	a	project	management	role	because	 project	 management	 practice	 is	 typically	 characterised	 by	 ambiguity,	 complexity	 and	uncertainty.	These	concerns	have	resulted	in	calls	for	theory	that	assists	in	the	understanding	of	the	conditions	and	circumstances	that	may	lead	to	both	functional	and	dysfunctional	behaviour	instead	of	mere	specific	advice	that	assumes	a	stable,	social	world	(Sauer	&	Reich,	2009).		










Figure	4:	Project	types	 	Type	1	projects	are	highly	predictive	and	clearly	defined.	The	project	objectives	are	clear,	and	there	are	the	skills	available	which	are	required	to	deliver	such	projects.	Examples	of	such	projects	include	construction	projects	and	brick	and	mortar	projects	with	clear,	predictable	environments,	which	may	be	 easily	managed	 through	 the	 allocation	 of	 resources	 and	monitoring	 and	 evaluation.	 The	PMBOK	principles	are	founded	on	this	school	of	thought	and	may,	therefore,	equip	project	practitioners	to	lead	such	projects.	However,	projects	characterised	by	higher	levels	of	uncertainty	present	challenges.			









project.	This	 requires	 “building	a	bridge	as	one	walks	 in	 it”.	 In	addition,	 it	 also	 requires	 the	 type	of	leadership	 that	establishes	a	creative	environment	and	allows	 individuals	and	 teams	 to	 tap	 into	 the	power	of	individual	and	collective	creativity	to	shape	the	project	while	working	on	it.	Winter	(2008)	maintains	that	such	projects	require,	not	a	tactical	manager,	but	a	project	shaper	who	facilitates	the	creation	 process	 rather	 than	 managing	 people	 in	 their	 performance	 of	 tasks.	 The	 concept	 of	 the	project	shaper	presents	project	management	as	more	of	an	art	than	a	science,	with	the	approach	to	the	project	stemming	from	the	fact	that	each	project	 is	unique,	 is	expected	to	produce	unique	outcomes	and	addresses	unique	challenges.	Hence,	projects	require	 leadership	that	establishes	both	a	creative	culture	 and	 an	 environment	 that	 allows	 the	 co-creation	 and	 generation	 of	 an	 innovation	 in	 every	project.		The	 foundational	principles	of	project	management	discussed	above	have	resulted	 in	persistent	and	ongoing	debates	on	the	challenges	of	project	management.	In	the	context	of	this	thesis,	the	following	four	 persistent	 challenges	 that	 have	 remained	 are	 discussed.	 These	 are	 based	 on	 the	 fundamental	principles	addressed	in	this	thesis.			The	following	challenges	have	remained	relevant	and	persisting	problems	in	the	project	management	of	exploration	projects		









2.6.2 Bricolage/improvisation	in	project	management			Project	 management	 is	 an	 extremely	 complex	 issue	 and,	 thus,	 it	 is	 fruitful	 ground	 for	 creative,	spontaneous	 and	 intuitive	 applications	 of	 particular	 theories	 to	 meet	 the	 stated	 objectives	 in	 a	constantly	changing	environment.		This	 form	 of	 work	 is	 defined	 as	 improvisation,	 which	 describes	 a	 pragmatic	 approach	 of	 applying	existing	 theories	 in	 novel	ways	 in	 order	 to	 deliver	 a	 successful	 project.	 The	 combination	 of	 a	 solid,	theoretical	knowledge	base	and	improvisational	practices	constitutes	the	approach	used	in	this	study	to	conceptualise	a	praxeology	of	resilient	project	management			The	 increased	complexity	of	project	management	often	renders	the	proposed	tools	 impractical.	This	means	these	tools	are	consequently	not	used	in	practice,	thus	reinforcing	a	separation	between	theory	and	 practice.	 However,	 complex	 tools	 may	 not	 be	 necessary	 in	 order	 to	 solve	 complex	 problems	(Whitty	 &	 Maylor,	 2009).	 Instead,	 a	 better	 understanding	 is	 required	 of	 what	 project	 managers	actually	do	in	order	to	transcend	the	prescriptive	and	universal	nature	of	current	project-management	theories	 in	 the	 interests	of	an	 improved	 theoretical	understanding	of	project-management	practices	and,	thus,	a	praxeology	of	resilient	project	management.		








volatile	environments	and	which	are	characterised	by	high	levels	of	uncertainty.	Project	management	tools	and	techniques	are	based	on	a	deterministic	and	reductionist	approach.	This	in	turn	is	based	on	the	linear	cause-and-effect	thinking	that	is	the	basis	of	both	the	traditional	management	concepts	and	scientific	 principles	 of	 management	 that	 emerged	 during	 the	 19th	 century	 after	 the	 Industrial	Revolution.	The	 scope	of	 a	project	 is	 determined	 in	 a	mechanistic	way	 and	 classified	 into	 the	work	breakdown	 structure,	which	 is	 the	 core	 of	 project	management	 techniques.	However,	 the	 challenge	that	remains	is	the	way	in	which	the	scope	is	broken	down	when	there	is	ambiguity	and	uncertainty,	and	even	the	stakeholders	do	not	know	what	they	want.		
2.6.4 Project	management	tool	and	techniques		Thirdly,	there	are	a	number	of	studies	which	investigated	the	value	of	project	management	tools,	such	as	Gantt	charts	and	work	breakdown	structures,	in	terms	of	their	contribution	to	project	success	and	their	usefulness	to	the	practitioner	(Besner	&	Hobbs,	2006;	Jugdev	et	al.,	2013).	The	outcomes	of	these	studies	have	alluded	to	the	inadequacy	of	these	tools	in	practice	where	complexity	and	ambiguity	are	realities	in	projects.	For	example,	White	and	Fortune	(2002)	highlighted	the	fact	that	these	tools	are	either	frequently	inadequate	for	the	purposes	of	complex	projects	or	they	are	difficult	to	apply	in	the	real	 world.	 	 Crawford	 (2005,	 sec.	 4.1),	 in	 reflecting	 on	 the	 lack	 of	 empirical	 evidence	 on	 project	management	 standards	 and	 workplace	 performance,	 further	 suggests	 “that	 the	 knowledge	 and	practices	valued	by	project	management	practitioners,	and	embodied	in	their	professional	standards,	are	 not	 the	 same	 as	 the	 knowledge	 and	 practices	 valued	 by	 senior	manager”.	Winter	 et	 al.	 (2006)	further	 note	 that	 it	 is	 not	 the	 tools	 or	 particular	 products	 that	 deliver	 projects	 but	 the	 people	 and,	hence,	 the	 emphasis	 should	 be	 on	 the	 people	 rather	 than	 on	 the	 tools	 or	 products.	 There	 are	 still	ongoing	debates	on	the	very	construct	of	project	management	and	whether	project	management	is	an	art	or	a	science	or	both	(Briggs,	2012).			








management	and	project	environments	and	to	acknowledge	the	limitations	of	the	traditional	project	management	 approach	 and	 tools	 (Lenfle,	 2013),	 there	 has	 been	 limited	 innovation	 in	 project	management	regarding	the	generation	of	a	new	approach	and	new	tools.	Some	of	the	approaches	such	as	the	agile	and	scrum	approach	have	afforded	a	level	of	flexibility	as	well	as	the	ability	to	deal	with	the	 fast-changing	 project	 environments	 although	 they	 have	 been	 criticised	 as	 being	 merely	 an	extension	of	existing	approaches	and	tools	and	simply	giving	more	of	the	same	results	(Dugal,	2014),	while	what	 is	 required	 are	 brand-new	 approaches.	 	 Some	writers	 have	 suggested	 that	 new	 design	approached	 would	 introduce	 new	 mind-sets	 and	 tools	 into	 the	 project	 management	 body	 of	knowledge	(Dugal,	2014).			








that	 these	 interventions	 are	 regularly	 required	 during	 project	 execution.	 Innovative	 action	 is	explained	 by	 Söderholm	 (2008,	 p.	 84)	 as	 the	 ability	 to	 deal	 with	 unanticipated	 changes	 such	 as	schedule	conflicts	and	resource	reallocation	in	order	to	cater	for	on-site,	short	term	problem	solving.			










































































There	is	a	‘best-	way’	to	manage	all	projects.	 Universal	laws		 Doctrinal	supremacy	of	‘bodies	of	knowledge’		 Faith	in	project	management	doctrine	
Constrains	thinking	regarding	other	methods	or	tools	that	may	be	more	effective	in	a	given	situation		Direct	funds	into	sustaining	these	project	management	methods	when	funds	may	be	better	invested	in	alternative	tools,	techniques	or	training.	
There	is	no	best	practice,	method	or	guides	to	ensure	the	successful	delivery	of	exploration	projects.	Nevertheless,	harnessing	the	power	of	individual	creativity	and	group	thinking	assists	the	project	vision	to	emerge.		

















2.8.1 Challenges	facing	higher	education	in	Africa		There	 are	 numerous	 challenges	 facing	 higher	 education	 in	 Africa.	 This	 section	 summarises	 the	challenges	facing	higher	education	that	were	relevant	to	this	thesis.			
1. Use	of	ICTs	for	teaching		The	South	African	government	has	identified	the	use	of	ICTs	in	teaching	and	learning	as	an	important	priority.	For	example,	the	policy	on	e-education	states	that:		 Every	 South	 African	manager,	 teacher	 and	 learner	 in	 the	 general	 and	 further	 education	 and	training	bands	will	be	ICT	capable	(that	is,	use	ICTs	confidently	and	creatively	to	help	develop	the	skills	and	knowledge	they	need	as	lifelong	learners	to	achieve	personal	goals	and	to	be	full	participants	in	the	global	community)	by	2013	(Department	of	Education,	2004,	p.	17).		Thus,	the	ultimate	goal	of	the	policy	is	the	realisation	of	ICT-capable	managers,	educators	and	learners	by	2013.	Bozalek,	Ng'ambi,	and	Gachago	(2013)	maintain	this	focus	on	teaching	and	learning,	coupled	with	growth	in	educational	technology	in	South	African	higher	education	institutions	(Czerniewicz	&	Brown,	 2005),	 requires	 that	 questions	 about	 the	 ways	 in	 which	 educational	 technology	 may	contribute	 to	 addressing	 the	 educational	 challenges	 in	 the	 new	 South	 Africa	 be	 discussed	 and	addressed.		








similar,	these	challenges	in	South	Africa	assume	particular	forms	given	the	country’s	unique	history.	For	 example,	 global	 disparities	 are	 defined	 in	 terms	 of	 class	while,	 in	 South	Africa,	 the	 educational	disparities	 are	manifested	along	 racial	 lines	due	 to	 the	political,	 economic	and	 social	policies	of	 the	pre-1994	era.	Thus,	the	redress	of	marginalised	groups	and	social	transformation	were	central	to	the	policies	of	post-1994.	The	South	African	government	has	made	it	clear	that	one	of	its	aims	is	to	achieve	equitable	access	to	higher	education	for	previously	disadvantaged	learners	from	diverse	educational	backgrounds	(Hardman	&	Ng'ambi,	2003)	with	education	being	viewed	as	one	of	the	key	mechanisms	for	achieving	social	transformation.		
3. Resource	constraints		Higher	 education	 in	 South	 Africa	 is	 currently	 facing	 the	 challenges	 posed	 by	 a	 diverse	 student	population	with	varied	levels	of	preparedness,	multilingualism,	large	classes	and	the	massification	of	education	 and	 is	 also	 under	 pressure	 to	 increase	 the	 throughput	 against	 a	 backdrop	 of	 limited	resources	(Jaffer,	Ng’ambi,	&	Czerniewicz,	2007;	Scott,	Yeld,	&	Hendry,	2007).			








5. Problem-solving	mind-set			One	 of	 the	 challenges	 facing	 education	 systems	 in	 general	 and	 higher	 educational	 institutions	 in	particular	is	scaffolding	the	participants	to	develop	a	new	mind-set	that	may	is	capable	of	generating	new	and	innovative	solutions	to	existing	societal	problems	in	their	respective	contexts	(Makhoalibe	&	Ng’ambi,	 2015).	 This	 challenge	 is	 compounded	 by	 the	 growing	 gulf	 between	 the	 theories	 taught	 in	education	and	practice	as	experienced	by	practitioners.	A	case	in	point	is	the	fact	that,	despite	mobile	devices	in	particular,	mobile	telephones	are	becoming	increasingly	pervasive	as	everyday	tools	in	the	hands	of	both	educators	and	participants,	 there	are	only	a	handful	of	developers	who	are	designing	pedagogically	effective	applications	aimed	at	addressing	the	local	educational	challenges.			
6. Culture	of	creativity	and	innovation	in	education	projects		In	 her	 book	 entitled	Teaching	 as	 a	 design	 science,	 Laurillard	 (2012)	 laments	 the	 fact	 that	 although	teaching	is	a	design	science	like	architecture,	engineering	or	computer	programming,	as	it	shapes	both	“what	 is	 learned	and	how	 it	 is	 learned”	 (p.	8),	 the	 failure	 to	view	 teaching	as	a	design	profession	 is	resulting	 in	 creative	 and	 innovative	 pedagogical	 opportunities	 being	 lost.	 Thus,	 the	 pillars	 for	cultivating	a	culture	of	creativity	and	innovativeness	to	design	solutions	that	are	locally	relevant	are	also	missing.			









8. Success	of	education	projects		Bozalek	et	al.	(2013)	maintain	that	claiming	success	for	an	educational	intervention	is	problematic.	If	success	means	 being	 certain	 that	 a	 particular	 intervention	 has	 resulted	 in	 learning,	 then	 there	 is	 a	need	to	look	carefully	at	the	intervention	in	a	particular	setting.	On	the	other	hand,	if	success	means	being	 able	 to	 claim	 that	 an	 intervention	may	 be	 effective	 in	 any	 setting,	 then	we	 should	 study	 the	effects	of	the	intervention	across	a	variety	of	settings	in	order	to	be	able	to	generalise.	However,	this	type	of	research	leaves	many	questions	unanswered	as	to	how	any	observed	learning	may	be	said	to	have	resulted	from	interactions	between	intervention	and	setting.			Although	 these	 problems	 are	 not	 the	 only	 challenges	 faced	 in	 the	 education	 field,	 they	 do	 relate	specifically	to	projects	in	the	education	field	within	the	African	context.	The	next	section	discusses	the	emergence	of	the	educational	sandpit	concept	as	a	way	of	overcoming	some	of	these	challenges.		








	While	writing	this	thesis	I	was	sitting	in	a	beach	sandpit	observing	my	toddlers,	aged	two	and	four,	as	they	engaged	with	other	children	they	had	just	met	on	the	beach	and	played	together	in	the	sandpit,	creating	 and	 co-creating,	 building	 and	 destroying,	 exploring	 and	 experimenting.	 I	 pondered	 on	 the	concept	of	a	sandpit	and	why	 it	has	emerged	 in	 the	education	 field.	What	 is	 the	meaning	behind	an	educational	sandpit?		I	then	asked	myself	questions	about	the	sandpit	in	order	to	uncover	the	basic	meaning	of	a	sandpit:			 1. What?	The	dictionary	definition	of	the	word	“sandpit”	is	a	“shallow	box	or	hollow	in	the	ground,	partly	








	In	 2014,	 the	 University	 of	 Cape	 Town	 launched	 the	 first	 educational	 technology	 sandpit	 in	 South	Africa.	This	sandpit	focuses	on	“empowering	educators	to	develop	“home-grown	solutions”	to	education	




































again	whenever	they	want	to	–	all	within	a	non-threatening	environment	(Ng’ambi,	2014).	Failure	is	not	perceived	as	a	threat	but	is,	instead,	embraced	as	an	opportunity	to	build	something	else	or	try	out	another	design.	Likewise,	 the	educational	 'sandpit'	enables	educators	 to	 learn	without	being	 taught,	learn	with	devices,	 learn	how	to	 teach	with	devices,	have	 fun	while	 learning,	build	 teaching	models,	test	 and	 'throw-away'	 as	 in	 'a	 sandpit'	 (Ng’ambi,	 2014),	 and	 gain	 confidence	while	 discovering	 the	possibilities	of	tools	and	devices	before	introducing	new	practices	into	a	‘live’	classroom.			It	is	important	to	investigate	statement	made	by	the	Department	of	Education	in	South	Africa.	Firstly,	it	refers	to	educators	who	are	empowered	and	who	use	ICTs	confidently	and,	secondly,	the	educator	who	is	creative	and	harnesses	this	creativity	to	develop	the	skills	and	knowledge	required	to	further	the	learning	process	and	continually	contribute	to	the	global	community.			The	 sandpit	 was	 developed	 to	 meet	 the	 expectation	 regarding	 expertise	 and	 yet	 to	 continually	innovate	 in	 order	 to	 produce	 better	 educational	 technologies.	 The	 proposed	 model	 below	demonstrated	the	processes	that	facilitate	this	and	provides	an	overview	of	the	activities	which	take	place	in	the	educational	sandpit.	The	next	section	in	the	chapter	elaborates	on	the	problem	definition	phase	of	DBR	while	Chapter	3	elaborates	on	the	identification	of	the	“educator”	as	the	main	focal	point	in	the	field	of	educational	technology.		The	sandpit	concept	allows	the	educator	to	identify	a	need	that	may	met	through	technology,	go	through	a	creative	process	to	clearly	identify	the	need	and,	once	the	need	 has	 been	 clearly	 defined,	 conduct	 research	 into	 existing	 technology	 and	 how	 it	may	 the	 need	identified.			








be	a	process	involving	the	exploration	of	ideas.	This	requires	a	completely	different	set	of	design	skills	that	would	allow	co-creation,	empathy,	creativity	and	rapid	prototyping	in	order	to	redesign	or	design	a	 solution.	 This	 then	 results	 in	 innovative	 educational	 technologies	 that	 may	 be	 used	 by	 other	educators	in	the	same	predicament.	However,	this,	creates	a	vicious	cycle	as	the	more	educators	are	empowered	 to	 use	 technology	 to	meet	 their	 pedagogical	 needs,	 the	 greater	 the	 demand	 to	 deploy	more	technology	in	their	learning	processes.	This	is	depicted	in	the	figure	8	below.			
	






























Sandpits	are	intensive	discussion	forums	where	free	thinking	is	encouraged	in	order	to	probe	into	the	problems	 on	 the	 agenda	 and	 uncover	 innovative	 solutions.	 Each	 sandpit	 is	 led	 by	 a	 director	 who	defines	the	topic	and	facilitates	discussions	at	the	event.		The	 development	 of	 the	 African	multidisciplinary	 sandpit	 followed	 a	 preparatory	 workshop	which	included	 the	 University	 of	 Pretoria	 (UP),	 Global	 Young	 Academy	 (GYA),	 Leopold	 Leadership	Programme	(LLP),	Collective	Leadership	Institute	and	Know	Innovation	(KI).			
2.10.2.2 Multidisciplinary	sandpit	projects		Similar	to	the	educational	sandpit	project,	multidisciplinary	sandpit	projects	also	start	from	a	place	of	unclear	 objectives	 and	means.	 Although	 there	 are	 academics	 from	 diverse	 backgrounds	 that	 come	together	 to	 co-create	 multidisciplinary	 research	 present,	 everyone	 is	 unclear	 of	 what	 may	 emerge	from	this	collaboration	and	they	have	to	accept	and	follow	guidance	through	a	process	that	facilitates	the	 individual	 creativity,	 openness	 and	 collaboration	 that	 will	 lead	 to	 greater	 clarity	 on	 emerging	multidisciplinary	projects.			








sandpit	environment	was	specifically	chosen	as	a	research	context	to	test	in	this	thesis.		Thus,	it	was	deemed	 necessary	 to	 justify	 this	 choice	 by	 highlighting	 the	 similarity	 between	 educational	 sandpit	projects	and	the	exploration	projects	addressed	in	this	thesis	and	then	to	suggest	how	project	artistry	design	principles	could	apply	to	educational	sandpit	projects.			
Similarities	between	exploration	projects	and	educational	sandpit	projects		The	educational	sandpits	described	above	demonstrate	common	factors	that	distinguish	the	projects	conceived	 and	 developed	 in	 these	 spaces	 differently	 from	 the	 usual	 educational	 projects.	 The	 table	below	presents	these	common	factors	together	with	the	projects	and	exploration	projects	that	were	referred	to	in	this	thesis.			
Table	5:	Comparison	of	exploration	projects	with	educational	sandpits	projects	
Characteristics		 Exploration	projects	 Educational	sandpit	
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Educators in the 21st 
century are 
increasingly expected 
to solve their own 
problems, develop 
their own solutions 
and co-create projects 
with others to address 
contextual, ill-defined 
problems. The 








enablers are known. 
The current project 
management body of 
knowledge does not 
offer sufficient theories 
to guide the design of 
such projects. 	
The existing educators’ programmes, which enable 
authentic learning, were used to apply the project artistry 
design principles using interpretive goals and qualitative 
methods.	
A framework and 
guidelines for the 
appropriate metacognitive 
support of the learning of 
numeracy were 
developed	
The educational sandpits are 
established to encourage a 
culture of problem-solving, co-
creation and innovation by 
multidisciplinary teams. 
Educational sandpit projects are 
highly ambiguous and inherit 
the characteristics of 
exploration projects. Thus, the 
design of a framework for 
exploratory sandpit projects  	
Implementation 1: Educational technology sandpit 	
A post-grad module of educational technologies was used to 
take participants through the various stages of project 
artistry, and led by the design principles extracted from the 
theory in chapter 3 ***		
Participants: 	
Eighteen educators enrolled for a postgraduate diploma, 
from six different countries in Africa and with 
multidisciplinary backgrounds. 		
Data collection: 	
Data was collected over the 1-week period of the 
implementation and interview period:	
Video recording of workshops.	
Interviews with the educators	
Class reflections	
Researcher’s reflection journal		
Analysis of data: 	
The data was analysed using the processes of data 
reduction, data display, conclusion drawing and verification. 
The comparative method was used to determine the 
emerging issues and themes emerging from the interview 
data. 	 Draft design principles ###	
Theory: The following theories 
were used to build a new 
project management approach 
for exploratory sandpit projects:	
Design thinking	
Creative problem solving		
Creation of design principles 
from the above theories. *** 	
Practitioners: Explore 









Final design principles	Solution: Project artistry framework emerged from the 
principles extracted from design 
thinking and creative problem 
solving. The framework consists 
of the design process, design 
pillars and design principles that 
guide the co-creation of 
exploratory sandpit projects. 	
After review and revision	
Implementation 2: Multidisciplinary sandpit 	
An African Science Leadership programme with twenty 
fellows was used as a platform for the intervention. The 
participants were guided through the design principles from 
the previous first iteration ###	
Participants: 	
Twenty mid-career academics from twelve different 
countries and with multidisciplinary backgrounds.		
Data collection: 	
The data collected was similar to that collected during 
implementation 1 but could have changed depending on the 
review of the first implementation.	
Analysis of data: 	
As appropriate		
A framework and 
guidelines for project 










Overview	of	the	chapter			This	chapter	discusses	the	development	of	the	framework	proposed	in	this	thesis	as	a	model	that	may	be	 used	 to	manage	 exploratory	 sandpit	 projects.	 	 The	model	 is	 based	 on	 the	 foundations	 of	 design	thinking	 (DT)	 and	 creative	 problem	 solving	 (CPS)	 design	 principles.	 The	 first	 section	 explores	 the	emergence	of	design	 thinking,	which	 is	 considered	 to	 include	 the	principles,	 frameworks,	processes	and	mind-sets	that	cultivate	creativity	and	co-creation	in	groups.	The	next	section	focuses	on	the	core	principles	of	creative	problem	solving	–	a	phenomenon	established	sixty	years	ago	and	based	on	the	belief	 that	 everyone	 is	 creative,	 and	 deliberate	 creativity	 may	 be	 practised	 in	 groups	 in	 order	 to	generate	 innovative	projects.	The	 third	section	3	explains	 the	emergence	of	project	artistry	and	 the	basic	details	of	project	artistry	emerges	 in	order	 to	provide	a	broad	perspective	on	 the	DT	and	CPS	principles	 that	 influence	 the	 project	 artistry	 framework.	 This	 leads	 to	 a	 discussion	 on	 the	 project	artistry	framework,	which	is	built	on	these	core	principles.	This	section	then	describes	the	emerging	design	principles	that	will	be	enhanced	by	the	design-based	methodology	adopted	in	this	thesis.	The	chapter	ends	with	a	discussion	of	the	research	paradigm	that	informed	the	study.		Chapter	3	attempts	to	address	research	sub-questions	1	and	2	which	focus	on	the	way	in	which	design	principles	may	be	extracted	 for	 the	 design	 thinking	 phenomenon	 to	 contribute	 to	 the	 building	 of	 framework	 for	exploratory	 sandpit	 projects.	 The	 last	 sub-question	 focuses	 on	 the	 creative	 problem-solving	phenomenon	that	may	inform	the	emerging	framework.			








be	 defined	 as	 a	 process	 of	 reasoning	 undertaken	 by	 a	 person	 who	 plans	 the	 characteristics	 of	 an	artefact	prior	to	its	being	made.			Figure	12	below	represents	a	screen	shot	taken	in	February	2015	and	showing	that	a	Google	search	of	“design	thinking”	retrieved	17.6	million	results.	It	 is	 intriguing	to	note	that	that	the	very	first	search	result	 went	 to	 management	 discourse.	 Design	 thinking	 is	 an	 emerging	 field	 of	 study.	 There	 are	numerous	diverse	meanings	of	design	thinking,	depending	on	the	contexts	according	to	which	various	individuals	embody	 the	concept	and	 then	describe	 it.	The	past	decade	has	witnessed	 the	 increasing	popularity	of	design	thinking,	especially	in	management	studies	and	in	practice.	Business	leaders	and	managers	have	adapted	design	 thinking	as	a	part	of	 their	companies’	 innovation	processes	with	 the	business	community	giving	a	new	flavour	to	the	term.		
	
Figure	10:	Google	results	for	“design	thinking”	








many	studies	that	have	interrogated	and	questioned	design	thinking,	with	some	writers	regarding	it	as	a	contemporary	phenomenon	and	an	object	of	study.	Such	studies	shed	light	on	the	ongoing	debates	on	 the	 design-thinking	 phenomenon.	However,	 this	 thesis	 sought	 to	 ascertain	 the	 origins	 of	 design	thinking,	 to	 argue	 its	 relevance	 in	 the	 management	 community	 and	 then	 to	 propose	 the	 practical	application	of	design	thinking	in	exploration	projects.			








economical	moment”	(p.	64).			Although	 I	 agree	with	 the	notion	 that	 there	 is	no	 coherence	 in	 the	meaning	of	design	 thinking,	 and	while	 there	 is	 confusion	 in	 perceptions	 of	 the	 term,	 I	 do	 not	 agree	 that	 design	 thinking	 is	 just	 a	fashionable,	 passing	 fad.	 On	 the	 contrary,	 I	 consider	 that	 a	 depth	 of	 understanding	 and	 the	 correct	application	 of	 some	 of	 the	 founding	 principles	 of	 design	 thinking	 have	 the	 potential	 to	 generate	innovation	and	change	in	business.			
“I	 recall	 having	 a	 conversation	 with	 a	 leading	 academic	 at	 the	 project	 management	 institute	 conference,	 who	
stated	that	‘design	thinking	is	a	fad	and	I	do	not	believe	it	will	add	any	value	to	the	project	management	body	of	
knowledge’.	Interesting	enough,	the	next	project	management	EURAM	conference	in	June	2015	included	the	theme	
















principles	of	 the	phenomenon	according	to	 literature.	 It	 is	already	clear	 from	the	meaning	of	design	thinking	that	it	has	its	origins	in	the	design	industry	and	was	then	adopted	by	management	studies	in	an	effort	to	understand	the	way	in	which	designers	solve	“wicked”	problems.		Thus,	it	was	necessary	to	study	and	document	the	design	thinking	process	in	terms	of	the	detail	to	which	it	may	be	applicable	to	managers	handling	the	same	level	of	wickedness	in	their	day	to	day	activities.			The	next	section	expands	on	these	theoretical	grounds.			









































































* “Design	 Thinking	 is	 a	 human-centric,	 holistic	 approach	 to	 problem	 solving	 and	 business	thinking	that	employs	empathy,	ideation,	prototyping	and	experimentation	to	solve	real-world	issues”	(Moottee,	2013)		
* “Rapid	 Prototyping	 expresses	 a	 new	 concept	 in	 a	 tangible	 form	 for	 exploration,	 testing,	 and	refinement”	(Liedtka,	2014).		
* “Prototyping	 and	 experimentation	 produced	 conversations	 with	 real	 customers,	 a	 better	source	of	 information	than	PowerPoint	presentations	to	colleagues	 in	conference	rooms.	And	all	 of	 this	market-based	 learning	 generated	 forward	momentum	 and	 energy	 for	 the	 project”	(Liedtka,	2014).		
* Brown	and	Wyatt	(2010)	explained	design	thinking	as	a	methodology	for	problem	solving	that	aids	 interdisciplinary	 team	 members	 to	 create	 a	 “vibrant	 interaction	 environment	 that	promotes	iterative	learning	cycles	driven	by	rapid	conceptual	prototyping”	(Leifer	&	Steinert,	2011,	p.	151).		










* “Seeking	 that	 sweet	 spot	of	 feasibility,	 viability,	 and	desirability	as	you	 take	 into	account	 the	real	 needs	 and	 desires	 of	 your	 customers	 is	 part	 of	 what	 we	 at	 IDEO	 and	 the	 d.school	 call	‘design	thinking’.	It’s	our	process	for	creativity	and	innovation”	(Kelly	&	Kelly,	2013).	
* “Design	Thinking	draws	upon	logic,	imagination,	intuition,	and	systemic	reasoning	to	explore	possibilities	of	what	 could	be,	 and	 to	 create	desired	outcomes	 that	benefit	 the	 end	user	 (the	customer).	A	design	mind-set	is	not	problem-focused,	it’s	solution	focused,	and	action	oriented.	It	involves	both	analysis	and	imagination”	(Nayman,	2015).	
* “Design	Thinking	attempts	to	inspire	the	essential	element	of	creativity,	the	ability	to	take	an	abstract	idea	and	create	something	with	it”	(Cohen,	2014).			








Wyatt	 (2010)	 explained	 design	 thinking	 as	 a	 methodology	 to	 problem	 solving	 that	 aids	interdisciplinary	team	members	to	create	a	“vibrant	interaction	environment	that	promotes	iterative	learning	cycles	driven	by	rapid	conceptual	prototyping”	(Leifer	&	Steinert,	2011,	p.	151).		













VIII. "Glue	between	the	disciplines		Design	 Thinking	 works	 horizontally	 across	 an	 organisation	 to	 tear	 down	 silos,	 improve	communications,	 and	 deliver	 new	 insights.	 It	 allows	 organisations	 to	 explore	 new	 possibilities	 and	engage	diverse	teams.	It	has	been	called	“the	search	for	a	magical	balance	between	business	and	art;	structure	and	chaos;	intuition	and	logic;	concept	and	execution;	playfulness	and	formality;	and	control	and	empowerment.	Cohen	(2014)	calls	it	“the	glue	between	disciplines”.	
	
3.2 	The	emergence	of	the	creative	problem	solving	(CPS)	process		Creative	 problem	 solving	 (CPS)	 was	 developed	 by	 Alex	 Osborn	 and	 Sid	 Parnes	 in	 the	 1950s,	 and	nurtured	at	the	SUNY	Buffalo	State	and	the	Creative	Education	Foundation.	In	his	breakthrough	work,	

















Problem	 refers	 to	 any	 situation	 that	 presents	 a	 challenge,	 offers	 an	 opportunity,	 or	 represents	 a	troubling	concern.	
Solving	means	devising	ways	to	answer,	to	meet,	or	to	satisfy	a	situation	by	changing	either	the	self	or	the	situation.	
	
Ruth Noller also created a symbolic equation for creative problem solving: 
C = fa(K,I,E) 
Creativity is, thus, the function of combining knowledge, imagination, and evaluation, all of which are 
tempered by attitude. Fostering a positive belief that each person is creative is the key to engaging 

























































describe	the	system		 (Source:	Isaksen	&	Treffinger	(1987)		Osborn’s	 Applied	 Imagination	 (1953,	 1957)	 popularised	 his	 description	 of	 CPS	 and	 also	 the	 term	brainstorming	–	now	arguably	the	most	widely	known	and	used	(and	too	frequently,	misused)	term	associated	with	creativity.		Osborn	continued	 to	 study	creativity	and	 to	apply	his	process	 strategies	and	 techniques	 in	both	his	advertising	 work	 and	 his	 teaching.	 	 In	 the	 revised	 edition	 of	 Applied	 Imagination,	 Osborn	 (1963)	condensed	his	original	seven	stages	into	three	more	comprehensive	stages,	namely,	fact	finding,	idea	finding	and	solution	finding.			The	continuous	 improvement	 in	CPS	 is	 reflected	 in	a	number	of	ways.	 	Today’s	CPS	 framework	has	drawn	 upon	 its	 heritage	 by	 refining	 and	 clarifying	 the	 vocabulary	 or	 language	 used	 for	 processing,	identifying	and	elaborating	on	the	relationships	between	all	 the	elements	 in	the	CPS	system,	and	by	providing	and	elaborating	on	a	broad	array	of	 tools	 in	order	 to	 incorporate	 into	the	more	extensive	framework	than	before.	 	The	current	efforts	are	maintaining	and	expanding	the	long	commitment	to	making	CPS	explicit,	teachable,	and	repeatable.			
3.2.1 Key	feature	of	the	creative	problem	solving	used	in	this	thesis		
CPS begins with two assumptions: 
 
v Everyone is creative. 


























products,	 markets	 and	 opportunities.	 Although	 this	 does	 not	 happen	 naturally,	 this	 way	 of	 seeing	problems	will	 lead	 to	new	opportunities	 to	 solve	 these	problems	 in	 creative,	 imaginative	ways	and,	hence,	the	term	“creative	problem	solving”.			
4. Deferred	judgement		According	to	the	principle	of	deferred	judgement,	while	exploring	the	possible	solutions	to	a	problem,	you	first	diverge	with	your	thinking	and	then	you	converge	with	it.	This	involves	two	separate	stages	as	it	is	possible	to	do	one	at	a	time	only.	To	diverge	means	to	ask	"Why?"	and	"What	if?"	After	finishing	diverging	 you	 converge.	 To	 converge	means	 to	 ask	 "How?"	 and	 "What	 is	 needed?"	 In	 other	words,	zoom	out	and	then	zoom	in.	(CEF	Resource	Guide,	2015)		
5. Questioning	
	Creative	problem	 solving	 involves	 a	process	of	 asking	progressive	questions.	 It	 is,	 thus,	 a	matter	 of	asking	the	right	questions	at	the	right	time	in	order	to	move	the	process	forward.	In	order	to	be	more	creative	in	problem	solving	it	is	essential	to	learn	the	questions	to	be	asked	and	the	proper	sequence	of	these	questions.	In	addition,	when	asking	it	is	vital	to	listen	without	judgement.	(CEF	Resource	Guide,	








ended	 questions	 generate	much	 rich	 information	while	 closed-ended	 questions	 tend	 to	 elicit	 either	confirmation	or	denial	while	statements	tend	to	generate	either	a	limited	or	else	no	response	at	all.		



































	Artistry	is	defined	as	“creative	skill	or	ability”	(Artistry,	2016).	The	concept	of	project	artistry	emerged	in	 the	 project	 management	 body	 of	 knowledge	 through	 the	 work	 of	 Duggal	 (2008).	 He	 described	project	artistry	as	a	concept	that	is	specifically	relevant	for	dynamic,	ambiguous,	non-linear,	complex	and	 emergent	 (DANCE)	 projects	 that	 require	 more	 artistry	 than	 analysis	 and	 management	 for	successful	delivery.	My	criticism	of	Duggal’s	work	is	that	it	is	one-dimensional	and	refers	to	one	article	of	 design	 thinking	 only	 to	 highlight	 a	 few	 face	 value	 principles	 of	 design	 thinking	 but	 without	uncovering	the	depth,	strengths	and	weaknesses	of	design	thinking.			In	 the	context	of	 this	 thesis,	 I	proposed	project	artistry,	which	 incorporates	 the	principles	of	design	thinking,	 and	 creative	 problem	 solving	 into	 a	 process,	 framework	 and	 facilitation	 tool	 that	may	 be	used	 in	exploration	projects.	Based	on	 the	design	concepts	of	design	 thinking	and	creative	problem	solving	I	wished	to	challenge	the	existing	project	management	dogma	and	propose	certain	core	design	principles	 that	 would	 encourage	 co-creation,	 ambidexterity,	 creativity,	 empathy	 and	 a	 user-centric	approach	to	facilitate	the	successful	delivery	of	exploration	projects.			Traditional	project	management	is	related	to	setting	clear	goals,	allocating	resources,	assigning	tasks	and	monitoring	progress	in	order	to	reach	the	desired	end	goal	as	depicted	in	Figure	17	below.		
		
	






































	 Planning	 Design		 	
Engineering approach – 
spells out the details and 
provides a mechanism to 
execute the vision	
Architecture approach – provides form, function, and structure to ensure the feasibility and 
viability required to enable the vision	
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you	 from	 seeing	 the	 unfolding	 project	 reality	while	 fluid	 plans	 enable	 you	 to	 sense	 and	be	 open	 to	emerging	stakeholder	needs	and	to	respond	to	unexpected	changes.		
















Isaksen	 (1985)	 mentions	 that	 Participants	 often	 become	
involved	 in	 creative	 problem	 solving	 activities	 (CPS)	 with	
which	they	may	not	be	familiar	but	they	remain	open	to	the	
generation	of	novel	and	unusual	perspectives.	In	order	to	do	








“Design	 thinking	 holds	 valuable	 clues	 as	 to	 how	 to	 get	
bigger	 ideas,	 faster	 and	 more	 efficiently”	 (Martin	 &	
Christensen,	2013).		
	
“Involve	design	 thinkers	 at	 the	 very	 start	 of	 the	 innovation	
process,	before	any	direction	has	been	 set.	Design	 thinking	










“Seeking	 that	 sweet	 spot	 of	 feasibility,	 viability,	 and	











“Design	 thinking	 draws	 upon	 logic,	 imagination,	 intuition,	
and	 systemic	 reasoning	 to	 explore	 possibilities	 of	 what	
could	 be,	 and	 to	 create	 desired	 outcomes	 that	 benefit	 the	
end	user	 (the	customer).	A	design	mind-set	 is	not	problem-






























teams	 to	 actively	 leverage	 their	 differences	 in	 positive	
ways”	(Liedtka,	2014).	
“The	 highest	 payoff	 from	 adopting	 a	 design-thinking	
approach	was	 not	 necessarily	 in	 identifying	 a	 solution,	 but	
rather	 in	 innovating	 how	 people	 worked	 together	 to	





Brown	 and	 Wyatt	 (2010)	 explained	 design	 thinking	 as	 a	
methodology	 to	 problem	 solving	 that	 aids	 interdisciplinary	




























































“Design	 thinking	 is	 humanising	 and	 human-centred.	
Empathy	 is	 a	 core	 principle	 of	 design	 thinking.	 Design	
requires	 an	 understanding	 of	 the	 need	 and	 experience	
people	are	seeking	to	fulfil	and	how	people	will	interact	with	




Design	Thinking	 is	Human-Centric.	 It	always	 focused	on	the	
customer	 or	 end	 user’s	 needs,	 including	 unarticulated,	
unmet,	and	unknown	needs	(Moottee,	2013).	
	
“Design	 thinking	 is	 a	 human-centered	 approach	 to	
innovation	 that	 draws	 from	 the	 designer's	 toolkit	 to	
integrate	 the	 needs	 of	 people,	 the	 possibilities	 of	















“Organisations	can	harness	 the	power	of	design	 thinking	 to	
drive	true	innovation”	(Martin	&	Christensen,	2013).	
	
“When	 design	 principles	 are	 applied	 to	 strategy	 and	
innovation	 the	 success	 rate	 for	 innovation	 dramatically	
improves.	Design	thinking	is	at	the	core	of	effective	strategy	
development	 and	 organisational	 change.	 Design	 can	 be	
applied	to	products,	services,	processes,	physical	locations…	
anything	that	needs	to	be	optimised	for	human	interaction.	




















“Human-centered	 design	 thinking	 –	 especially	 when	 it	
includes	research	based	on	direct	observation	–	will	capture	
unexpected	 insights	 and	 produce	 innovation	 that	 more	
precisely	reflects	what	consumers	want”	(Brown,	2009).	
	
“Design	 thinking”	 –	 a	 human-centered,	 prototype-driven	




“The	 principle	 of	 deferred	 judgement	 states	 that,	 while	
exploring	 the	 possible	 solutions	 to	 a	 problem,	 first	 you	
diverge	 with	 your	 thinking	 and	 then	 you	 converge.	 Two	








of	 the	knowledge	 funnel,	 and	 the	 firms	 that	master	 it	 can	
gain	long-term	business	advantage”	Martin	(2010).	
	
“Design	 thinking	 empowers	 the	 design	 of	 business,	 the	
directed	 movement	 of	 a	 business	 through	 the	 knowledge	
funnel	 from	mystery	 to	heuristic	 to	algorithm	and	then	the	
utilisation	 of	 the	 resulting	 efficiency	 to	 tackle	 the	 next	
mystery	and	the	next	and	the	next.”	Martin	(2010).	
	
“The	 answer	 is	 not	 to	 try	 to	 get	 corporations	 to	 embrace	
intuitive	thinking	at	the	expense	of	analytical	thinking	or	vice	
versa.	 Rather	 it	 lies	 in	 a	 third	 form	 of	 thinking	 –	 design	
thinking	–	that	helps	a	company	both	hone	and	refine	within	






‘Yes,	 and’	 allows	 continuation	 and	 expansion,	 which	 is	
necessary	in	certain	stages	of	CPS.	The	use	of	the	word	‘but’	
–whether	 preceded	 by	 ‘yes’	 or	 ‘no’	 –	 closes	 down	












M	 Meaning	 	 “Design	Thinking	can	create	meaning…	Creating	meaning	 is	
the	 hardest	 part	 of	 the	 design	 process,	 and	 the	
communication	 tools	 used	 in	 design	 thinking	 –	 maps,	
models,	sketches,	and	stories	–	help	capture	and	express	the	






“Design	 thinking	 is	 a	 human	 centered	 way	 of	 viewing	 the	
world.	By	 trying	 to	 solve	problems	 through	gaining	 insights	
around	 people’s	 needs,	 you’re	 creating	 new	 perspectives	











“The	 design	 thinking	 ethos	 is	 one	 of	 openness,	 optimism,	
and	collaboration”	(Silvers,	2013).	
“Design	 thinking	 is	 a	 mind-set,	 an	 approach	 that	 forms	 a	
culture	of	openness.”	(Makhoalibe,	2015).	
“Design	thinking	balances	analytical	and	intuitive	thinking.	It	
combines	 an	 openness	 to	 explorative	 thoughts	 with	 an	
exploitative	 mentality,	 striking	 the	 balance	 between	
innovation	 and	 a	 systematic	 scalable	 process.	 It	 pulls	






















“Design	 thinking	 emphasises	 practical,	 ethnographically-
inspired	qualitative	research	methods	that	sit	somewhere	in	


















“Rapid	Prototyping	expressing	 a	new	 concept	 in	 a	 tangible	
















with	 real	 customers,	 a	 better	 source	 of	 information	 than	
PowerPoint	 presentations	 to	 colleagues	 in	 conference	
rooms.	 And	 all	 of	 this	 market-based	 learning	 generated	
forward	 momentum	 and	 energy	 for	 the	 project”	 (Liedtka,	
2014).	
	
Brown	 and	 Wyatt	 (2010)	 explained	 design	 thinking	 as	 a	
methodology	 to	 problem	 solving	 that	 aids	 interdisciplinary	
team	members	to	create	a	“vibrant	interaction	environment	






“Using	 storytelling	 for	 better	 brand	 communications	 is	
hardly		
a	 new	 idea	 –	many	 communications	 professionals,	 perhaps	
even	you,	have	been	doing	this	for	a	long	time	because	you	
understand	 that	 telling	 your	 brand	 story	 as	 a	 narrative	
makes	 	 your	 brand	 more	 coherent	 and	 easier	 to	 connect	




need	 for	 connectivity	 and	 meaning,	 back	 to	 empathy,	
exchange,	 participation,	 collaboration	 and	 understanding.	




















“Design	 Thinking	 is	 a	 human-centric,	 holistic	 approach	 to	
problem	 solving	 and	 business	 thinking	 that	 employs	















“Design	 thinking	 -	 as	 experiential	 knowledge	 -	 is	 grounded	
in	the	uncertainty	of	the	processes	and	embraces	the	notion	










	“To	 design	 our	 thinking,	 we	 have	 to	 become	 adept	 at	
working	with	mental	models	 and	managing	 thinking	 styles.	
This	requires	both	learning	and	unlearning.	You	want	people	
who	 are	 able	 to	 unlearn	 and	 shift	 their	 thinking.	 Do	 they	













“Design	 thinking	 creates	 pathways	 for	 solving	what	 Liedtka	
calls	 ‘wicked	 problems’,	 where	 there	 is	 a	 high	 degree	 of	
complexity	 and	 only	 limited	 data	 to	 inform	 decisions”	
(Leidtka,	2014).	
“Design	 thinking	 belonged	 to	 the	 world	 of	 architects,	
product	designers,	interior	designers,	and	graphic	designers.	
But	 today	 a	 growing	 group	 of	 design	 practitioners	 is	 using	
their	 design	 skills	 and	 tools	 for	 social	 good.	 At	 the	 same	
times,	 governments,	 non-profit	 organizations,	 and	 social	
enterprises	 are	 experimenting	 with	 design	 thinking	 to	







a	person,	place	or	 software	application	–	 that	 is	 friendly	 to	
strangers.	Xenos	 is	a	Greek	word	 for	“strangers".	According	
to	 the	 Oxford	 English	 Dictionary,	 xenodochial	 means	
hospitable.”	(Haslam,	2014)	
	
In	 this	 context,	 it	 means	 being	 collaborative	 to	 those	 who	
are	 strangers	 to	you,	your	discipline,	your	culture	etc.	Both	
design	 thinking	 and	 creative	 problem	 solving	 encourage	
starting	with	diverse	teams,	and	the	important	characteristic	














of	building	on	 ideas	 through	 the	use	of	 ‘yes,	and’	 thinking-	
the	 rule	 of	 always	 accepting	 and	 adding	 to	 other	 team-
members’	proposals	[Fotis,	2014].		
	









“To	 diverge	 ask	 ‘Why?’	 and	 ‘What	 if?’	 After	 you	 have	
finished	diverging	 then	you	converge.	 To	converge	you	ask	























process	 that	would	 a	 project	 team	 from	 clarifying	 the	 problem/gap/opportunity	 to	 a	place	of	clear	project	concepts.		IV. This	resulted	in	a	more	engaged	and	excited	group	with	clearly	defined	project	concepts.		V. The	ABC	of	project	artistry	was	used	 to	 identify	 four	pillars	 that	could	hold	 the	entire	framework	 together.	 This	 was	 achieved	 by	 exploring	 the	 relevant	 literature,	 as	 cited	above,	 the	 ABC	 of	 project	 artistry	 and	 various	 definitions.	 The	 following	 pillars	were	identified,	 namely,	 diverging	 and	 converging,	 creativity	 language,	 applied	 imagination	and	reflection	and	learning.		
	









	The	framework	is	broad	as	the	ABC	included	several	themes	and	concepts.	However,	for	the	purposes	of	this	thesis	it	was	essential	to	extract	specific	project	artistry	principles	that	could	be	applied	in	the	design-based	research	methodology	and	then	to	be	refined	and	enhanced	through	the	methodology.		In	order	 to	do	 this,	 I	 undertook	a	 journey	of	 three	 stages	of	 the	 journey.	The	design	pillars	used	 to	identify	 specific	 principles	 for	 each	 stage	 are	 discussed	 in	 the	 next	 section.	 	 The	 following	 DBR	guidelines	were	used	to	extract	the	necessary	design	principles.			In	 a	 practical	 sense,	 design	 principles	may	 refer	 to	 the	 characteristics	 of	 a	 planned	 learning	 design	(what	it	should	look	like)	or	its	procedure	(how	it	should	be	developed)	(van	den	Akker,	1999).	It	is	essential	that	they	are	expressed	in	a	way	that	may	inform	practice	(Wang	&	Hannafin,	2005).		Design	 principles	 are	 often	 presented	 in	 a	 format	 that	 lists	 the	 criteria	 pertaining	 to	 a	 particular	learning	environments	and	outcomes.	When	presented	 in	 this	way	they	often	start	with	a	verb.	The	principles	that	emerged	from	the	theories	are	summarised	briefly	below	and	are	presented	in	a	blue	box	while	each	the	principle	is	presented	in	a	beige	box.			
3.4.1 Entry	into	project	artistry:	Proposed	ambiguity	journey	that	leads	to	action		This	 framework	 illustrates	 the	guidance	provided	by	 the	use	of	principles	 from	design	 thinking	and	creative	problem	solving.			











2. Problems	are	opportunities	in	which	to	apply	CPS		There	is	a	fundamental	principle	in	the	creative	problem-solving	school	of	seeing	problems	as	a	source	of	new	products,	markets	and	opportunities.	Although	this	does	not	happen	naturally,	it	is	this	way	of	seeing	 that	 leads	 to	 new	 opportunities	 to	 solve	 such	 problems	 in	 creative,	 imaginative	 ways	 and,	hence,	the	term	“creative	problem	solving”.			
Design	principle	
2.	Shift	your	perspective	of	a	problem	and	see	it	as	an	opportunity	to	innovate				














	The	 entry	 point	 into	 the	 project	 artistry	 design	 process	 is	 project	 contextualisation.	 This	 phase	involves	defining	the	problem,	digging	deep	into	the	context,	uncovering	details	that	are	not	obvious	about	the	problem	and	seeking	to	understand	the	underlying	issues	concerned.	This	phase	draws	on	the	design	thinking	principle	of	empathy.		In	addition,	it	also	draws	from	the	creative	problem-solving	principle	 of	 asking	 the	 right	 questions	 in	 order	 to	 clarify	 the	 problem	 and	 formulate	 a	 problem	statement.			












Creative	 problem	 solving	 is	 a	 process	 of	 asking	 advancing	 questions.	 It's	 a	matter	 of	 asking	 the	 right	
questions	at	the	right	time	to	move	the	process	forward.	If	you	want	to	be	more	creative	in	your	problem	
solving,	 learn	 the	 questions	 to	 ask	 and	 the	 proper	 sequence.	When	 you	 ask	 questions	 –	 listen	without	
judgement.	(CEF	Resource	Guide,	2015)	
	






2.	Project	ideation		This	stage	entails	coming	up	with	as	many	solutions	as	possible	to	the	problem	before	deciding	on	an	applicable	 solution.	 Thus,	 it	 involves	 devising	 numerous	 options	 through	 imagination	 and	brainstorming	before	integrating	the	options	into	one	solution.	In	other	words,	this	stage	draws	on	the	creative	problem-solving	principle	stated	below:		
	
Creative	problem	solving:	Deferred	judgement		



















“Prototyping	 and	 experimentation	 produced	 conversations	 with	 real	 customers,	 a	 better	 source	 of	

























As	Osborn	highlighted	 in	his	 early	work	on	brainstorming,	 instantaneous	 judgement	 in	 response	 to	an	














































































Methodology	defines	the	practical	way	in	which	the	researcher	goes	about	doing	the	research	in	question.				This	section	discusses	the	epistemology	and	the	ontology	that	guided	this	study.	The	methodology	or	used	 to	conduct	 the	study	 is	discussed	 in	Chapter	4.	The	way	 in	which	 the	data	was	gathered	and	analysed	is	also	detailed	in	the	methodology	chapter.		




2. How	may	 the	 emerging	 design	 principles	 be	 enhanced	 through	 experiments	 to	 ensure	 a	
















The	principles	are	listed	below	and	then	discussed:	1. The	hermeneutic	circle		2. Contextualisation		3. Interaction	between	researchers	and	subjects		4. Abstraction	and	generalisation		5. Dialogical	reasoning		6. Multiple	interpretations,	and		7. The	principle	of	suspicion.		
3.7.1.1 The	Hermeneutic	circle	principle		







































































journey	on	which	they	had	embarked	for	the	week.	This	was	done	specifically	to	test	the	phenomena	in	an	untainted	session	and	to	remove	any	suspicion	on	the	part	of	 those	who	would	encounter	 the	results	of	 the	work.	 In	addition,	 the	methodology	chosen	also	 facilitated	a	platform	that	enabled	the	researcher	to	work	closely	with	the	practitioners	 in	the	field,	 thus	allowing	the	 journey	of	diverging	and	 converging	 through	 this	 study.	 This	 led	 to	 the	 publication	 of	 the	 work	 academic	 journals	 and	manuscripts	 and	 this	 in	 turn	opened	up	opportunities	 to	 assess	 the	quality	 and	 contribution	of	 the	work	on	an	ongoing	basis.		
3.8 	The	epistemology	of	the	study	
 Epistemology	is	the	theory	of	knowledge,	especially	with	regard	to	its	methods,	validity,	and	scope,	and	the	distinction	between	justified	belief	and	opinion.	The	epistemology	selected	for	the	purposes	of	 this	 study	 was	 a	 combination	 of	 hermeneutics	 and	 DBR,	 which	 falls	 under	 the	 interpretive	paradigm	and	uses	qualitative	methodology.			 According	to	Creswell	(1998),	by	using	qualitative	methodologies	for	inquiry	into	a	social	or	human	problem,	 the	 researcher	 builds	 a	 complex,	 holistic	 picture,	 analyses	 words,	 reports	 the	 views	 of	participants	 in	 detail	 and	 conducts	 the	 study	 in	 a	 natural	 setting.	 	 This	methodological	 approach	addressed	the	stated	aims	of	the	study	in	that	it	enabled	a	framework	for	providing	a	holistic	picture	of	 the	 educators’	 experience.	 The	 interviews	 with	 the	 educators	 attempted	 to	 make	 sense	 of	 or	interpret	 their	 experiences	 in	 terms	 of	 the	 meanings	 that	 they	 brought	 to	 these	 experiences	(Creswell,	1998).								
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Iterative cycles of  
testing and refinement of solutions in practice 
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Educators in the 21st 
century are 
increasingly expected 
to solve their own 
problems, develop 
their own solutions 
and co-create projects 
with others to address 
contextual, ill-defined 
problems. The 








enablers are known. 
The current project 
management body of 
knowledge does not 
offer sufficient theories 
to guide the design of 
such projects. 	
The existing educators’ programmes, which enable 
authentic learning, were used to apply the project artistry 
design principles using interpretive goals and qualitative 
methods.	
A framework and 
guidelines for the 
appropriate metacognitive 
support of the learning of 
numeracy were 
developed	
The educational sandpits are 
established to encourage a 
culture of problem-solving, co-
creation and innovation by 
multidisciplinary teams. 
Educational sandpit projects are 
highly ambiguous and inherit 
the characteristics of 
exploration projects. Thus, the 
design of a framework for 
exploratory sandpit projects  	
Implementation 1: Educational technology sandpit 	
A post-grad module of educational technologies was used to 
take participants through the various stages of project 
artistry, and led by the design principles extracted from the 
theory in chapter 3 ***		
Participants: 	
Eighteen educators enrolled for a postgraduate diploma, 
from six different countries in Africa and with 
multidisciplinary backgrounds. 		
Data collection: 	
Data was collected over the 1-week period of the 
implementation and interview period:	
Video recording of workshops.	
Interviews with the educators	
Class reflections	
Researcher’s reflection journal		
Analysis of data: 	
The data was analysed using the processes of data 
reduction, data display, conclusion drawing and verification. 
The comparative method was used to determine the 
emerging issues and themes emerging from the interview 
data. 	 Draft design principles ###	
Theory: The following theories 
were used to build a new 
project management approach 
for exploratory sandpit projects:	
Design thinking	
Creative problem solving		
Creation of design principles 
from the above theories. *** 	
Practitioners: Explore 









Final design principles	Solution: Project artistry framework emerged from the 
principles extracted from design 
thinking and creative problem 
solving. The framework consists 
of the design process, design 
pillars and design principles that 
guide the co-creation of 
exploratory sandpit projects. 	
After review and revision	
Implementation 2: Multidisciplinary sandpit 	
An African Science Leadership programme with twenty 
fellows was used as a platform for the intervention. The 
participants were guided through the design principles from 
the previous first iteration ###	
Participants: 	
Twenty mid-career academics from twelve different 
countries and with multidisciplinary backgrounds.		
Data collection: 	
The data collected was similar to that collected during 
implementation 1 but could have changed depending on the 
review of the first implementation.	
Analysis of data: 	
As appropriate		
A framework and 
guidelines for project 











Overview	of	the	chapter		The	previous	 chapter	discussed	 the	 context	 of	 the	 study,	which	was	 situated	 in	 the	 education	 field,	specifically	 in	 the	 emerging	 concepts	 of	 the	 educational	 sandpits.	 The	 chapter	 also	 highlighted	 the	research	paradigm	used	 in	 the	study.	The	main	aim	of	 the	study	was	to	 test	 the	effectiveness	of	 the	emerging	 project	 artistry	 principles	 that	 emerged	 from	 the	 relevant	 theory	 (Chapter	 2)	 on	 the	management	of	exploration	projects	in	real	life	in	the	educational	sandpits	context	in	order	to	enhance	the	solutions	arrived	at.	Chapter	3	pointed	out	that	the	projects	handled	in	the	educational	sandpit	are	characterised	by	high	 levels	 of	 ambiguity	 and	uncertainty	 and,	 thus,	 constituted	 a	 suitable	 space	 in	which	to	test	the	proposition	of	this	thesis.			 The	 epistemology	 chosen	 was	 a	 combination	 of	 hermeneutics	 and	 DBR,	 which	 falls	 under	 the	interpretive	 paradigm	 and	 uses	 qualitative	methodology.	 This	 chapter	 discusses	 the	 design-based	methodology	 which	 was	 adopted	 for	 the	 study	 and	 justifies	 its	 use	 to	 carry	 out	 the	 inquiry.	 The	chapter	then	describes	how	the	methodology	was	used	in	the	study	through	the	four	stages	of	DBR	and	the	data	collection	methods	used.		
		
4.1	Design-based	research	method		



























	DBR	 is	 highly	 interventionist	 and	 developmental,	 and	 it	 happens	 in	 a	 natural	 setting,	 hence	 its	distinctive	attribute	 is	 that	 the	 research	 team	deepens	 its	understanding	of	 the	phenomenon	under	investigation	 as	 the	 study	progresses	 (Cobb	 et	 al.,	 2003).	 It	 becomes	necessary	 to	 comprehensively	record	and	document	an	ongoing	design	process	in	order	to	provide	support	for	the	rationale	behind	design	decisions	and	to	provide	a	clear	trail	of	evidence	regarding	the	findings	that	are	reported	(Cobb	et	al.,	2003)		Two	other	important	aspect	of	DBR	relate	to	the	structure	of	the	method	applied.	Firstly,	in	DBR	the	approach	 to	 redesigning	 environments	 should	 be	 both	 deliberate	 and	 well-reasoned	 (Sandoval	 &	Reiser,	2004)	and,	secondly,	a	systematic	approach	to	analysis	should	be	adopted	(Cobb	et	al.,	2003;	Sandoval&	Reiser,	2004).	
	















































from	the	user’s	perspective	and	using	this	lens	to	define	a	problem.	In	view	of	the	fact	that,	at	the	time	of	 the	 study,	 I	 had	worked	 in	 the	 educational	 technology	 space	 for	 over	 a	 decade,	 it	was	 critical	 to	remove	 my	 own	 biases	 and	 prejudices	 regarding	 the	 subject.	 I	 then	 had	 to	 find	 the	 relevant	practitioners	 and	 create	 an	 atmosphere	 that	 allowed	 them	 to	 contribute	 and	 analyse	 the	 problem	situation.			My	experience	as	a	design-thinking	practitioner	for	several	years	allowed	me	not	only	to	understand	this	 stage	 but	 also	 to	 respect	 it	 as	 a	 very	 critical	 stage	 in	 the	 process.	 First	 identifying	 whom	 the	practitioners	 in	 this	 field	 were	 and	 then	 guiding	 them	 through	 a	 process	 to	 carefully	 analyse	 the	problem	situation	and	agree	on	the	problem	was	key	to	this	stage.			
Identification	of	practitioner:			The	University	of	Cape	Town	(UCT)	Educational	Technology	Enquiry	LAB	(ETILAB)	was	identified	as	a	place	 in	which	 to	 start	 conversations.	 The	UCT	ETILAB	 is	 the	 brainchild	 of	 Professor	Dick	Ng’ambi	from	the	UCT	School	of	Education.	In	the	context	of	this	thesis,	he	is	a	practitioner	in	the	field	in	which	the	proposition	formulated	for	the	purposes	of	this	thesis	was	being	tested.	This	initiative	had	paved	the	 way	 for	 educators	 from	 all	 over	 the	 world	 to	 experiment,	 co-create	 and	 develop	 homegrown	solutions	to	their	education	problems.					
The	think	tank	workshop	








stakeholders).			These	people	were	there	to	discuss,	debate,	brainstorm	and	analyse	problems	relating	to	education	in	South	 Africa.	 As	 an	 enthusiastic	 researcher	 in	 the	 space,	 I	 co-facilitated	 the	 sessions	 to	 guide	 the	process,	 using	 tools	 from	 the	design-thinking	process.	 This	 allowed	 the	participants	 to	 come	 to	 the	space	with	 the	 openness	 and	 acceptance	 required	 to	 ensure	 that	 each	 person	 contributed	 and	 that	ideas	 were	 offered	 by	 each	 individual	 as	 the	 very	 diverse	 group	 represented	 diverse	 insights,	perspectives	 and	 interests.	 It	 was	 important	 to	 hear	 everybody,	with	 some	 being	 asked	 to	 present	their	worldview	in	relation	to	education	in	South	Africa.			
The	methodology		Using	 thematic	 analysis,	 the	 input	 from	 the	 leading	 experts	 in	 the	 field	 from	 the	 brainstorming	sessions	was	 themed,	 coded	 and	presented	 to	highlight	 all	 the	 emerging	 themes	 and,	 eventually,	 to	identify	the	root	cause	of	the	problems	in	education.			
The	problem		
	The	problem	is	elaborated	upon	in	the	next	chapter	on	data	analysis,	“the	educator”.	 	However,	the	educator	was	found	to	be	the	main	leverage	point	in	the	system,	with	the	analysis	clearly	highlighting	the	 factors	 relating	 to	 the	 educator	 that	were	 brainstormed.	 The	 diverse	 group	 represented	 at	 the	think	tank	workshop	concluded	the	discussion	on	the	educator	with	a	statement	that	was	congruent	with	 the	 systems	 thinking	causal	 loop	process	 that,	 among	 the	number	of	problems	raised,	had	 the	









The	educator	was	 identified	as	 the	main	problem	 in	education	 in	South	Africa.	Many	aspects	of	 the	educator	were	discussed.	Chapter	5	contains	a	detailed	discussion	of	 the	analysis.	 It	 is	worth	noting	that	 it	was	 highlighted	 that	 the	 educational	 sandpits	 build	 their	mission	 on	 the	 following	 problem,	namely,	facilitating	a	platform	for	the	empowerment	of	the	educators	to	solve	their	own	problems.			
	
4.2.2 Stage	2:	Development	of	solutions	informed	by	existing	design	principles	and	
technology	implementations			This	 stage	 involved	 the	 development	 of	 the	 solution	 or	 intervention	 in	 respect	 of	 the	 problem	 in	education.	 It	 had	 become	 apparent	 from	 stage	 one	 that	 problem	 solving	 was	 at	 the	 heart	 of	 the	educator’s	 expectation.	 This	 is	 discussed	 further	 in	 the	 next	 chapter	 on	 the	 data	 analysis.	 The	development	of	the	solution	to	the	problems	comprised	two	stages:		i. Firstly,	Chapter	3	discussed	educational	sandpits	as	an	emerging	concept	in	Africa	designed	to	empower	educators	 to	 initiate,	develop	and	 implement	 their	own	educational	 solutions.	This	addressed	the	problem	emerging	from	stage	one,	regarding	the	empowerment	of	educators	for	collaborating	 on,	 co-creating	 and	 developing	 projects	 that	 address	 their	 own	 contextual	problems.	 I	 am	 strongly	 of	 the	 opinion	 that	 educational	 sandpit	 projects	 are	 exploration	
projects	with	high	levels	of	ambiguity	and	uncertainty	(see	Figure	1).	ii. Secondly,	Chapter	2	discussed	the	knowledge	gap	in	project	management	and	the	emergence	of	design	 thinking	 and	 creative	 problem	 solving	with	 the	 rich	 principles,	 processes	 and	mind-sets	that	may	address	this	gap	in	the	body	of	knowledge.	I	proposed	the	use	of	project	artistry	design	
principles	 that	 embody	 creative	 design	 thinking	 and	 creative	 problem-solving	 principles	 in	









4.2.3 Stage	3:		Iterative	cycles	of	testing	and	refinement	of	the	solution		This	 thesis	 was	 tested	 in	 the	 education	 field	 on	 the	 African	 continent.	 The	 emerging	 concept	 of	educational	sandpits	was	used	in	this	testing.	The	following	two	conceptions	of	the	first	educational	sandpits	in	Africa	include:	1. The	 Educational	 Technology	 Inquiry	 Laboratory	 at	 the	 University	 of	 Cape	 Town	 and	which	focuses	 on	 empowering	 educators	 to	 develop	 “home-grown	 solutions”	 to	 education	 using	technology.		2. The	African	Science	Leadership	Programme	(ASLP),	which	is	aimed	at	empowering	mid-career	African	 academics	 in	 the	 areas	 of	 thought	 leadership,	 team	 management	 and	 research	development,	with	the	 intention	of	enabling	them	to	contribute	to	the	development	of	a	new	paradigm	for	science	in	African	and	focused	on	the	contribution	of	this	paradigm	to	solving	the	complex	issues	facing	both	Africa	and	the	global	community	through	projects.		The	 common	 factor	 in	both	 these	 sandpit	 concepts	 is	 the	 ability	 to	 initiate,	 implement	 and	manage	highly	complex,	ambiguous,	uncertain	educational	projects	through	diverse	teams.	These	appeared	to	be	 credible	 as	 regards	 the	 testing	 space	 in	 this	 thesis,	 as	 they	 both	 attest	 to	 the	 complexity	 and	ambiguity	of	projects,	which	are	similar	to	those	addressed	in	this	thesis	as	exploration	projects.				 As	mentioned	in	Chapter	3,	the	epistemology	chosen	for	the	purposes	of	the	study	was	a	combination	of	hermeneutics	and	design-based	research,	which	falls	under	the	interpretive	paradigm	and	which	uses	qualitative	methodology.					








solutions	to	their	unique	set	of	problems	in	schools	or	in	the	workplace.			“At	 the	 ETILAB	 we	 promote	 concepts	 concerning	 collaborative	 inquiry,	 investigation,	 incubation,	innovation	 and	 information	 sharing.	 Participants	 learn	 through	 fun	 filled	 activities	 how	 to	 utilise	emerging	 technologies	 to	 solve	 their	 problems	 and	 thus	 take	 ownership	 for	 their	 own	 change	 and	transformation”	(Ng’ambi,	2014).		
#	“The	environment	within	the	ETILAB	recreates	the	playful	conditions	of	a	‘sandpit’	environment,	being	
a	 safe,	 secure,	 inviting	 environment	 where	 one	 has	 great	 fun	 interacting	 with	 peers	 while	 building	




















[Accessed	10/09/2014]			As	per	Figure	26	above,	as	five-year-old	children,	when	we	are	taken	to	the	sandpit,	it	was	natural	to	play	and	enjoy	creating	with	our	hands	and	building	with	others.	However,	this	is	not	as	natural	when	we	grow	up.	Hence,	the	concept	of	the	sandpit	for	educators,	as	adults	using	approximately	2-5%	of	their	creativity,	may	not	sound	very	appealing.	Thus,	the	first	problem	which	arises	involves	triggering	the	 educators	 interested	 in	 this	 space	 and	 helping	 them	 to	 see	 it	 as	 their	 own	 space	 and	 feel	comfortable	accepting	the	invitation	to	“play”	in	the	sandpit			The	second	problem	is	the	fact	that,	when	they	arrive	at	the	ETILAB	sandpit,	they	may	come	with	their	own	perspectives	and	processes	 from	their	schools	and	 these	are	associated	with	serious	work	and	performance.	 Consequently,	 they	 may	 not	 realise	 the	 spirit	 or	 ethos	 of	 the	 ETILAB	 unless	 a	 clear	process	 is	defined	by	 the	ETILAB	and	 it	 is	one	 that	 includes	empowering	or	equipping	 them	with	a	creativity	 tool	 that	 allows	 them	 to	 revive	 their	 childhood	 creativity	 and	 play	 in	 the	 educational	sandpit.			
Culture	of	Creativity	in	the	ETILAB	Design	Process			It	is	vital	that	the	design	process	used	by	the	ETILAB	has	embedded	in	it	culture	of	creativity	and	the	processes	that	allow	users	to	be	creative	and	tap	into	their	innate	human	ingenuity	in	order	to	devise	brand	new	educational	technology	solutions	in	the	space.	One	of	the	key	objectives	of	the	ETILAB	is	to	encourage,	inspire,	ensure	that	the	space	users	produce	homegrown	solutions	that	are	context	based	and	 address	 unique	 contextual	 challenges.	 One	 of	 the	 problems	 highlighted	 in	 the	 think	 tank	workshop	was	 the	pressure	 to	 use	 educational	 technologies	 developed	 in	 first	world	 countries	 and	that	were	developed	specifically	 for	unique	contexts	 in	 the	 first	world	environment.	The	outcome	is	often	 resentment	 and	 “white	 elephants”	 in	 certain	 schools	 as	 educators	 do	 not	 relate	 with	 these	solutions	and	are	not	able	to	justify	their	use.	#	 “Through	many	 years	 of	 research	 in	 the	 educational	 technology	 space,	 the	 practitioner,	 mentioned	









due	 to	 the	 resource	 constraint	 experienced	 in	 the	African	 context	 or	 ineffective	 in	 this	 environment	as	
they	 overlook	 some	 of	 the	 fundamental	 problems	 that	 the	 continent	 is	 still	 subject	 to,	 such	 as	
infrastructure,	connectivity,	and	basic	needs”	(Ng’ambi	–	the	Practitioner).		Thus,	 the	 emphasis	 of	 the	 ETILAB	 sandpit	 is	 on	 developing	 brand	 new,	 context	 relevant,	 effective	solutions	that	address	existing	and	real	problems	on	the	Africa	continent.	It	must,	however,	be	pointed	out	that	the	spirit	of	creation	and	devising	are	not	natural	in	the	education	where	the	introduction	to	technology	has	been	primarily	 consumptive	 and	 grounded	 in	 “others”	 developing	 solutions	 for	 “my	problems”.	Thus,	the	first	hurdle	faced	by	the	ETILAB	was	to	break	cultural	barriers	and	experiences	that	are	anti	creativity	and	co-creation	in	order	to	foster	the	development	of	own	solutions.				









in	 that	 it	 involved	 testing	my	 own	 framework.	 It	 was,	 thus,	 essential	 that	 I	 laid	 aside	my	 own	
subjectivity	and	prejudices	in	order	to	engage	authentically	with	the	process.			The	 practitioner	 was	 able	 to	 observe	 closely	 the	 enactment	 of	 the	model	 and	 to	 contribute	 to	 the	discussions	on	its	effectiveness,	weaknesses,	strengths	and	opportunities	to	improve	it.					The	 educators	 received	 guidance	 on	 a	 daily	 basis	 on	 the	 various	 stages	 of	 the	 process	 but	without	being	 told	 what	 the	 actual	 process	 was	 or	 about	 the	 relevance	 of	 each	 afternoon	 that	 they	 spent	engaging	in	the	process.	They	were	divided	into	groups	of	three,	thus,	there	were	six	groups	pairing	to	follow	 the	 process	 in	 order	 to	 develop	mobile	 applications	 that	 addressed	 the	 education	 problems	identified	by	the	groups	in	their	own	context.			This	 led	 to	 close	observations	and	engagement	 that	 culminated	 in	 feedback,	 the	modification	of	 the	process	and	the	outlining	of	important	aspects	that	remained.		The	entire	process	was	videotaped	for	the	purpose	of	data	collection	in	the	interests	of	both	learning	and	analysis.	In	addition,	the	candidates	were	interviewed	at	the	end	of	the	process	and	provided	written	feedback	on	it.		
The	ETILAB	project	phenomenon	




































solutions	implementation”		Finally,	the	last	stage	of	the	DBR	involved	using	the	reflections	from	the	iterations,	practical	work	and	the	 empirical	 evidence	 collected	 to	 refine	 and	 enhance	 the	 design	 principles	 so	 as	 ensure	 effective	solutions	 implementation.	Using	all	 the	data	 listed	above	 this	stage	 focused	on	refining	not	only	 the	ETILAB	model	 but	 also	 to	 use	 the	 data	 and	 feedback	 to	 refine	 the	 ethos,	 culture	 and	 values	 of	 this	innovative	space.	
	
4.4 	Data	collection			 The	main	aim	of	 this	study	was	to	gain	an	understanding	on	how	the	project	artistry	process	may	facilitate	the	clarity	of	project	vision	that	leads	to	more	novel,	contextually	relevant	solutions	to	local	problems	than	may	otherwise	have	been	the	case.	A	qualitative	approach	was	selected	and	thus	the	data	collection	methods	used	were	aligned	with	the	requirements	of	this	research	design.		The	data	collection	methods	and	justification	are	discussed	below.			
4.4.1 The	educational	technology	sandpit	data	collection		



















ii. After	the	workshop		Three	 pieces	 of	 information	 were	 collected	 after	 the	 workshop,	 namely,	 the	 project	 artefacts	themselves	 as	well	 as	 two	 sources	of	 information	 from	 the	participants	 to	 further	understand	 their	experiences	of	the	journey	they	had	just	undertaken.			
Post	workshop	interviews		Semi-	structured	interviews	are	another	tool	used	in	inquiry	(Fetterman,	1988).	These	interviews	took	the	 form	 of	 a	 dialogue	 or	 interaction	 and	 constituted	 a	 conversation	 with	 a	 purpose.	 	 The	 semi-	structured	interviews	were	guided	by	a	set	of	basic	questions	and	the	issues	to	be	explored	although	neither	the	exact	wording	nor	the	order	of	the	questions	was	predetermined	(Erlandson,	1993).	The	questions	 asked	 were	 open-ended	 to	 allow	 the	 volunteers	 to	 respond	 in	 any	 way	 they	 deemed	appropriate.	The	interviewer’s	role	in	both	the	process	and	the	interpretation	of	the	information	was	included	and	acknowledged.	 	Listening	 to	 the	participants	and	exploring	 the	meanings	of	what	 they	had	 to	 say	were	 of	 the	 utmost	 importance.	 	With	 the	 permission	 of	 the	 participants	 the	 interviews	were	videotaped	to	ensure	that	the	data	was	captured	more	faithfully	after	the	interviews	than	may	otherwise	have	been	the	case.	This	also	allowed	me	to	focus	my	attention	on	the	interview	and	not	on	hurried	note	keeping.			











i. During	the	workshop		The	entry	into	this	workshop	was	different	from	that	of	the	previous	workshop	as,	this	time,	there	was	an	 established	 process	 and	 an	 enhanced	 solution	 and	 the	 aim	was	 to	 test	 the	 use	 of	 this	 enhanced	solution	in	a	real-life	setting.	The	same	materials	were	collected	as	during	the	first	iteration,	except	the	whole	 event	was	 not	 video	 recorded.	 The	 journaling	 and	 personal	 observations	were	 given	 special	attention	 and	 informed	 the	 majority	 of	 the	 data	 collection.	 The	 workshop	 material,	 presentations,	artefacts	and	photographs	were	also	collected	to	inform	the	study.		











	Qualitative	 research	 is	 a	 research	methodology	 that	 focuses	 on	 an	 in-depth	 understanding	 of	 the	behaviour	 of	 humans	 and	 the	 motivations	 that	 govern	 human	 behaviour.	 In	 short,	 this	 research	method	 investigates	 how	 and	 why	 individuals	 and	 groups	 understand	 or	 view	 the	 world	 around	them.			As	noted	above,	a	 significant	amount	of	data	was	collected.	At	 the	end	of	 the	 first	 iterations,	 I	had	collected	over	30 GIG	of	data	from	all	the	data	sources	mentioned	above.	I	was	overwhelmed	by	the	data.	 I	 had	 to	 handle	my	 excitement	 at	 having	 gone	 through	 this	 process	with	 the	 educators	 and	seeing	the	overwhelming	results	I	had	obtained.	I	then	had	to	sift	through	the	data	carefully	to	decide	how	 I	 could	come	up	with	a	compelling	story	 that	was	suited	 to	my	 thesis.	This	process	was	both	painful	 and	overwhelming	and	 I	 had	 to	 take	 several	breaks	during	 the	 research	process	 to	decide	how	 I	 could	 navigate	 the	 complexity	 of	 creating	 a	 story	 from	 the	 multiple	 sources	 leading	 to	 a	contribution	of	this	study.	Several	writers	and	concepts	helped	to	guide	me	through	this	problem.	In	Page	17	and	18,	I	mention	how	the	color	coding	of	texts	from	the	various	sources,	which	helped	to	identify	the	various	sources	of	the	data	collected	in	the	study.		








inquiry.	Although	this	was	convincing	on	a	theoretical	level,	as	a	new	researcher	I	had	little	idea	of	what	it	meant	in	concrete	terms.		Hermeneutic	 phenomenology	 arises	 from	 the	 observer’s	 experiences,	 pre-suppositions	 and	projections	 of	 his/her	 personal	 values	 and	 expectations.	 Our	 actions	 may	 influence	 both	 our	conscious	 and	 our	 unconscious	minds,	 while	 our	 perceptions	 are	 based	 on	 our	 past	 experiences,	culture,	tradition,	social	environment	and	self-identity.		A	number	of	experts	(e.g.	Glesne	&	Peshkin,	1992;	Maxwell,	1996,	2005;	Spradley,	1979)	recommend	writing	 short	notes	or	memos,	 to	oneself	during	 the	entire	 research	project.	They	maintain	 this	 is	extremely	beneficial	and	point	out	that	recording	ideas	when	they	arise	is	actually	the	beginning	of	analysis.	Writing	notes	to	themselves	enables	researchers	to	discover	ideas	of	which	they	were	not	even	aware	(Elbow,	1995).			Hence,	I	made	use	of	my	research	journal	throughout	the	process	and,	then,	when	watching	the	video	clips,	I	was	able	to	identify	areas	during	the	workshops	where	I	intervened	and	effected	changes	as	well	as	the	reasons	for	the	changes	and	recommendations	for	the	future.		 The	next	section	discusses	the	data	reduction	process	that	assisted	me	in	dealing	with	the	data	from	the	video	materials,	survey	materials	and	audio	recordings	of	the	reflections	of	the	participants.			
















dimensions	using	coding	(Creswell,	1997).		One	characteristic	of	qualitative	data	analysis	is	that	the	analysis	moves	in	analytical	circles	rather	than	in	a	linear	progression.				 In	 the	main,	 the	study	 followed	the	steps	discussed	below	although,	 in	reality,	 the	process	did	not	progress	in	an	orderly,	step-wise	fashion	(Blanche	&	Kelly,	1999)			
4.5.3 Familiarisation	and	immersion			The	data	 collected	consisted	of	video	 interviews	 from	 the	entire	week	of	 the	workshop,	video	recordings	 of	 all	 the	 interviews	with	 the	 participants,	 audio	 recordings	 of	 reflections,	 survey	data	 collected	 online	 and,	 finally,	 the	 project	 artefacts	 from	 the	 workshops	 as	 well	 as	 the	researcher’s	 own	 personal	 journal.	 	 All	 these	 formed	 the	 basis	 for	 the	 data	 analysis.	 The	videotapes	 were	 watched	 repeatedly	 in	 order	 to	 make	 decision	 on	 which	 of	 the	 data	 was	relevant	for	the	study	in	terms	of	the	research	questions	to	be	addressed.		The	relevant	parts	of	the	data	required	was	then	transcribed	while	the	researcher	 listened	to	 it	again.	By	the	end	of	this	stage	pages	of	data	had	been	collected.			
4.5.4 Introducing	themes			 The	process	of	introducing	themes	is	inductive	in	that	general	rules	are	inferred	from	specific	instances.		The	organising	principles	that	underlie	the	material	are	identified	(Blanche	&	Kelly,	1999).	The	 themes	 selected	 reflect	 the	 interest	 and	 focus	of	 the	 study	 in	question	 (Rubin	&	Rubin,	2011).			








(Terre	 Blanche	 &	 Kelly,	 1999).	 	 As	 the	 data	 was	 reviewed	 and	 re-reviewed	 new	 themes	emerged.		Each	time	new	themes	were	added	I	went	back	to	the	interviews	to	mark	off	these	concepts,	themes	and	ideas.	(Creswell,	1997;	Rubin	&	Rubin,	1995).				 Spradley	(1979)	echoes	this	by	claiming	that	qualitative	research	does	not	involve	sequential	steps	 in	 analysing	 the	 data	 but,	 rather,	 it	 requires	 constant	 feedback	 from	 one	 stage	 to	another.		Although	it	is	possible	to	identify	steps	they	all	take	place	simultaneously.					 	 When	I	finished	with	this	process,	I	would	then	come	up	with	a	story	to	narrate	the	research	outcomes	using	the	themes	that	had	emerged	(Terre	Blanche	&	Kelly,	1999).	These	themes	all	spoke	to	the	various	aspects	of	the	project	artistry	framework.			























































Problem  Design and development of 
possible solution 


































Educators in the 21st 
century are 
increasingly expected 
to solve their own 
problems, develop 
their own solutions 
and co-create projects 
with others to address 
contextual, ill-defined 
problems. The 








enablers are known. 
The current project 
management body of 
knowledge does not 
offer sufficient theories 
to guide the design of 
such projects. 	
The existing educators’ programmes, which enable 
authentic learning, were used to apply the project artistry 
design principles using interpretive goals and qualitative 
methods.	
A framework and 
guidelines for the 
appropriate metacognitive 
support of the learning of 
numeracy were 
developed	
The educational sandpits are 
established to encourage a 
culture of problem-solving, co-
creation and innovation by 
multidisciplinary teams. 
Educational sandpit projects are 
highly ambiguous and inherit 
the characteristics of 
exploration projects. Thus, the 
design of a framework for 
exploratory sandpit projects  	
Implementation 1: Educational technology sandpit 	
A post-grad module of educational technologies was used to 
take participants through the various stages of project 
artistry, and led by the design principles extracted from the 
theory in chapter 3 ***		
Participants: 	
Eighteen educators enrolled for a postgraduate diploma, 
from six different countries in Africa and with 
multidisciplinary backgrounds. 		
Data collection: 	
Data was collected over the 1-week period of the 
implementation and interview period:	
Video recording of workshops.	
Interviews with the educators	
Class reflections	
Researcher’s reflection journal		
Analysis of data: 	
The data was analysed using the processes of data 
reduction, data display, conclusion drawing and verification. 
The comparative method was used to determine the 
emerging issues and themes emerging from the interview 
data. 	 Draft design principles ###	
Theory: The following theories 
were used to build a new 
project management approach 
for exploratory sandpit projects:	
Design thinking	
Creative problem solving		
Creation of design principles 
from the above theories. *** 	
Practitioners: Explore 









Final design principles	Solution: Project artistry framework emerged from the 
principles extracted from design 
thinking and creative problem 
solving. The framework consists 
of the design process, design 
pillars and design principles that 
guide the co-creation of 
exploratory sandpit projects. 	
After review and revision	
Implementation 2: Multidisciplinary sandpit 	
An African Science Leadership programme with twenty 
fellows was used as a platform for the intervention. The 
participants were guided through the design principles from 
the previous first iteration ###	
Participants: 	
Twenty mid-career academics from twelve different 
countries and with multidisciplinary backgrounds.		
Data collection: 	
The data collected was similar to that collected during 
implementation 1 but could have changed depending on the 
review of the first implementation.	
Analysis of data: 	
As appropriate		
A framework and 
guidelines for project 










Overview	of	the	chapter			The	previous	chapter	presented	a	justification	for	the	research	methodology	selected	in	the	context	of	the	research	problem	and	relevant	literature.	It	also	described	the	processes	used	to	gather,	interpret	and	analyse	the	data.	This	chapter	discusses	the	patterns	of	 the	themes	that	emerged	from	the	data	which	had	been	collected.	In	many	cases,	the	participants	are	quoted	verbatim.	Readers	should	note	that	 these	 quotes	 are	 presented	 in	 orange	 textboxes.	 I	 insert	my	 own	 remarks	 as	 the	 researcher’s	remarks	or	 comments	 from	my	 journal,	 these	are	presented	 in	purple	 textbox,	with	 italic	 style.	The	practitioner’s	 comments	 are	 presented	 in	 blue	 textbox.	 The	 research	 findings	 led	 to	 a	 number	 of	emerging	themes.		In	addition,	this	chapter	also	discussed	project	artistry	principles	in	the	light	of	the	new	insight	generated	from	the	empirical	input.	
	
5.1	Introduction			












2. How	may	 the	 emerging	 design	 principles	 be	 enhanced	 through	 experiments	 to	 ensure	 a	




























*	 Given	 the	 fact	 that	 I	 have	 worked	 in	 the	 educational	 technology	 space	 for	 over	 a	 decade	 it	 was	
important	for	me	to	address	my	own	biases	and	prejudices	regarding	the	research	topic,	to	find	relevant	
practitioners	 and	 then	 to	 create	 an	 atmosphere	 that	would	 allow	 them	 to	 contribute	 and	 analyse	 the	
problem	situation.		My	 experience	 as	 a	 design-thinking	 practitioner	 for	 over	 seven	 years	 enabled	 me	 not	 only	 to	understand	this	stage	but	also	to	respect	it	as	an	extremely	critical	stage	in	to	the	process.	First,	I	had	to	 identify	who	 the	 real	 practitioners	 in	 this	 field	were	 and	 then	 guide	 them	 through	 a	 process	 to	analyse	the	problem	situation	carefully	and	agree	on	the	problem	was	key	to	this	entire	thesis.				
The	think	tank	workshop	
	
Objective:		The	objective	of	 the	think	tank	workshop	was	to	gather	all	 the	relevant	stakeholders	and	experts	 in	the	 education	 field	 together	 so	 as	 brainstorm	 problems	 and	 issues	 relating	 to	 education	 in	 South	Africa.			









in	 engaging	 with	 tools	 from	 the	 design	 thinking	 process.	 This	 helped	 to	 create	 an	 atmosphere	 of	openness	 and	 acceptance,	 thus	 ensuring	 that	 each	 participant	 contributed	 and	 that	 each	 individual	expressed	his/her	own	ideas	as	the	very	diverse	group	represented	diverse	insights,	perspectives	and	interests.	 It	 was	 important	 to	 ensure	 that	 the	 various	 sessions	 were	 conducted	 in	 a	 manner	 that	allowed	contributions	from	each	person	present	as	well	as	the	capturing	of	all	these	ideas.	Some	of	the	participants	were	asked	to	present	their	worldviews	with	regard	to	education	in	South	Africa	in	order	to	ensure	different	perspectives	on	the	subject.			
*	My	role	differed	 from	that	of	my	 fellow	 facilitators	as	 they	were	able	 to	 contribute	 to	and	direct	 the	
conversations,	 while	 I,	 as	 a	 researcher	 in	 the	 field,	 had	 to	 step	 back,	 collect	 data	 and	 ask	 probing	
questions	 that	would	 elicit	 as	many	 insights	 as	 possible	 on	 the	 subject.	However,	 as	 a	 design-thinking	
practitioner,	I	was	also	responsible	for	creating	an	environment	that	allowed	for	imagination,	intuition	
and	openness.			
The	methodology	The	whole	day	workshop	resulted	in	worldviews	being	expressed	by	learners,	educators,	technology	experts,	 education	 researchers,	 technology	 companies,	 school	 representatives	 and	 many	 other	stakeholders.	The	sessions	included	the	following	two	main	components:			 i. Current	problems	in	the	field	of	education	ii. Future	classroom	themes	using	imagination			








the	didactic	situation.	He	goes	further	to	suggest	that	the	triad	may	be	seen	to	offer	tools	that	help	to	sharpen	 the	 focus	 in	 the	 analysis	 of	 all	 teaching-studying-learning	 processes	 (Hudson	 2002).	 The	students’	cognitive	and	moral	development	and	the	teachers’	professionalism	depend	on	each	another	and,	 in	 addition,	 the	 subject	matter	 has	 to	 be	 considered	 in	 relation	 to	 teachers	 and	 students.	 The	diagram	below	is	a	graphical	depiction	of	this	phenomena	and	formed	the	basis	of	the	discussions	at	the	think	tank	workshop.	
	














The	 discussion	 on	 education	 and	 the	 problems	 raised	 culminated	 in	 the	 figure	 33	 below	 that	 was	drawn	and	refined	during	the	discussions.	The	triangle	was	then	rethought	around	the	teacher.	Both	indirect	 and	 direct	 influencers	 of	 learning	 were	 identified.	 Indirect	 influencers	 were	 identified	 as	technology,	infrastructure	and	change	management,	whereas	the	direct	influencers	were	identified	as	pedagogy,	learner	issues	and	teacher	issues.					
	
Figure	32:	Learning	problems	identified	by	think	tank	in	South	Africa	(2014)		























approach	to	learning	and	possessing	strong	leadership	skills	as	well	as	strong	technical	skills.	These	educators	 would	 be	 empowered	 to	 develop	 their	 own	 solutions	 to	 ensure	 continuous	 interactions	with	students,	collaboration	with	other	teachers	in	order	to	draw	on	each	other’s	strengths	and	create	a	 community	 of	 learning.	 Group	 2	 indicated	 that	 the	 educator	 of	 2030	 would	 be	 responsible	 for	individualised	 learning	 platforms,	 they	 would	 use	 technology	 to	 manage	 the	 learning	 process	 and	optimise	 the	 students’	 learning	 through	 technology-enriched,	 experimental	 laboratory	 settings,	teacher	portals	and	growing,	professional	learning	communities.	Group	3	maintained	that	the	big	data	teacher	would	be	a	micro-chipped	educator,	connected	to	big	data	and	downloading	to	learners	with	google	glasses	and	other	connected	digital	devices.	For	group	4,	this	value	motivated	educator	would	be	a	well-respected,	highly	paid,	well	equipped	educator	who	guided	learners	toward	generating,	and	not	consuming,	knowledge.			
Conclusion	regarding	the	future	educator:		This	 session	 culminated	 in	 one	 conclusion	 regarding	 the	 problem	with	 education	 in	 the	 context	 of	emerging	economies.	Because	of	resource	constraints,	time	pressures,	varying	contexts	and	the	rapid	speed	of	change,	educators	have	to	play	more	than	just	the	one	role	of	the	pedagogue	as	they	are	also	called	to	be	implementers,	problem	solvers,	project	managers	and	the	developers	of	solutions	to	








5.2	DBR	Stage	2:	Development	of	the	solution				This	second	stage	involved	the	development	of	the	solution	or	intervention	regarding	the	problem	in	education.	 	 It	 had	 become	 apparent	 from	 stage	 one	 above	 that	 the	 key	 problems	 in	 the	 research	context,	 as	 discussed	 in	 Chapter	 3	 of	 the	 study,	 are	 both	 relevant	 and	 ongoing.	 There	 was	 an	underlying	need	 for	educators	 to	possess	strong	problem-solving	skills,	unleash	 their	 creativity	and	collaborate	 in	 the	 co-creation	 that	 is	 at	 the	 core	 of	 the	 education	 field.	 Educational	 sandpits	 had	emerged	 as	 new	 concepts	 in	Africa	 to	 empower	 educators	 to	 initiate,	 develop	 and	 implement	 their	own	educational	solutions.			Chapter	3	highlighted	that	educational	sandpit	projects	are	exploration	projects	characterised	by	high	levels	of	ambiguity	and	uncertainty.	 	Chapter	2	discussed	the	knowledge	gap	in	project	management	and	 the	 emergence	of	 design	 thinking,	which	 incorporated	 the	 rich	principles,	 processes	 and	mind-sets	 that	 could	 address	 the	knowledge	gap	 in	project	management	 gap.	 I	 had	 suggested	 the	project	artistry	framework	that	embodied	design	principles	that	would	guide	exploration	projects.					










5.3.1.1 Background		Chapter	4	elaborated	on	 the	research	methodology	adopted	 in	 this	 thesis,	 the	 testing	of	 the	ETILAB	process	 which	 had	 emerged	 from	 stage	 two	 through	 the	 educational	 technology	 programme.	 	 The	participants	were	 divided	 into	 six	 groups	which	 all	 then	worked	 on	 real	 life	 problems	 faces	 in	 the	education	field.	The	groups	were	paired,	with	one	group	playing	a	client	role	while	the	other	playing	the	supplier	role	and	vice-versa.	Using	 the	guided	ETILAB	process	 the	problems	that	emerged	were	then	framed	into	opportunities	in	order	to	design	mobile	applications	to	address	these	problems.	Each	step	in	the	process	was	followed	until	an	artefact	was	developed	and	demonstrated	to	the	client.		The	feedback	 was	 then	 incorporated	 into	 the	 final	 product	 that	 was	 presented	 on	 the	 last	 day	 of	 the	workshop.			The	setting	used	was	a	natural	setting	in	which	the	participants	were	not	 informed	about	either	the	process	or	the	assignment.	 Instead,	 they	were	guided	through	the	ETILAB	design	process	daily	with	through	 each	 stage	 of	 the	 process.	 While	 this	 was	 happening,	 the	 researcher	 was	 journaling	 and	reflecting	 with	 the	 practitioner	 who	 was	 observing	 the	 process.	 Both	 the	 researcher	 and	 the	practitioner	 were	 involved	 in	 the	 process	 of	 reflection	 and	 in	 redesigning	 the	 setting	 and	 the	leadership	as	various	aspects	emerged.	This	section	explains	the	details	of	the	iteration.			
5.3.1.2 Participants		
• There	were	18	participants		
• The	 participants	 were	 from	 5	 African	 countries:	 South	 Africa,	 Congo,	 Zambia,	 Uganda	 and	
Namibia	


























	The	 project	 artistry	 design	 principles,	 which	 emerged	 from	 the	 literature	 review	 and	 which	 were	presented	in	Table	10	in	Chapter	3,	were	applied	in	this	thesis	in	order	to	refine	them	further.		
5.3.1.5 Summary	of	educational	technology	projects		This	section	explains	the	six	iterations	of	the	process:	for	each	group,	the	original	research	problem	is	stated,	the	way	in	which	the	problem	was	framed	into	an	opportunity	is	discussed	and	a	description	given	of	 the	prototype.	 	 In	 addition,	 the	 comments	of	 the	 client	 are	quoted	and	 the	 lessons	 learned	from	each	group	discussed	can	be	found	in	Appendix	5,	which	is	a	summary	of	the	project	outcomes.		The	 various	 iterations	 of	 the	 design	 process	 in	 the	 ETILAB	 resulted	 in	 interesting	 observations,	feedback	 and	 experiences	 that	 in	 turn	 led	 to	 rethinking	 some	 of	 the	 aspects	 of	 the	 ETILAB	 design	process.	 They	 also	 revealed	 some	 aspects	 about	 design	 thinking	 that	 had	 not	 previously	 been	considered,	 for	example	 the	social-cultural	 issues	 that	 impact	significantly	on	 the	creative	phases	of	the	design	process.	The	need	 for	 the	 creative	problem-solving	process	 to	be	 incorporated	 into	each	phase	to	enable	an	environment	that	 is	creative,	 less	 judgemental,	 free	and	yet	orderly	and	clear	on	the	 rules	 for	 diverging	 and	 converging	 in	 the	 various	 stages	 of	 the	 process	 were	 highlighted.	 	 A	number	of	the	observations	that	encouraged	the	depth	and	modification	of	the	ETILAB	design	process	are	discussed	below.			
2. Summary	of	reflections	of	both	the	practitioner	and	the	researcher	on	each	stage	of	the	process:		





















project	team.		The	comments	of	the	participants	in	both	the	empirical	situations	clearly	indicated	that	incorporating	empathy	 in	 the	problem-solving	situation	allowed	openness	 to	user	participation	and	input.	This	resulted	 in	the	solution	providers	walking	a	selfless	 journey	with	the	users	and	also	one	that	 capitalised	 on	 the	 users’	 experience	 and	 input	 and	 ensured	 co-creation	 and	 empowerment	 by	users	in	that	they	are	part	of	the	problem	solving.			The	practitioner	echoed	this	when	he	stated:		
* 	“Empathy	allows	the	user	 to	be	 introspective	about	 the	problem,	 to	see	 it	using	a	different	 lens	
and,	therefore,	becoming	part	of	the	solution	creation”.			One	 of	 the	 comments	 from	 the	 participant	 provided	 below	 pointed	 to	 a	 new	 understanding	 of	empathy,	the	ability	to	forget	one’s	own	experiences	and	subjective	thoughts	about	a	subject	matter	and,	 instead,	 to	 focus	on	another	person’s	problem	and	seek	 to	see	 the	situation	 from	that	person’s	perspective:			
v “I	have	learned	to	offer	a	gift	of	active	listening	and	seeking	to	see	the	world	from	other	people’s	
perspective”.		
v “When	you	want	 solve	a	problem	be	 in	 the	 shoes	of	 that	person	–	 that’s	how	you	 can	 solve	 the	








projects	 rely	on	 classic	 scope	definition	and	 requirements	 gathering	processes	 that	 are	often	 static,	cursory,	 and	 rely	 heavily	 on	 documentation	 (Duggal,	 2010).	 Design	 thinking	 understands	 that	 it	 is	often	difficult	 for	people	 to	articulate	what	 they	want	and,	hence,	project	artistry	proposes	 that	 the	project	 team	 observes,	 engages	 and	 empathises	 in	 order	 to	 gain	 insights	 and	 allow	 the	 people	concerned	to	see	their	problem	through	different	lenses.		Inherent	in	the	process	of	seeing	the	world	from	the	user’s	perspective	is	the	ability	to	empower	the	user	to	feel	a	part	of	the	problem-solving	situation	to	a	point	at	which	the	user	does	feel	that	there	is	a	divide	between	the	problem-solving	agents	and	themselves.		This	is	because	the	project	is	conducted	in	such	a	way	that	the	users	are	a	part	of	both	the	problem-solving	process	and	the	project	team	and	they	are	expected	to	contribute	everything	they	know	about	the	project.			
2.	Think	
	


































“Through	 learning	we-create	ourselves.	Through	 learning	we	become	able	 to	do	 something	we	
never	were	able	to	do”	(Peter	Senge).	
















































	On	entry	to	the	project	artistry	model,	the	design	thinking	principle	of	ensuring	that	the	project	team	is	diverse	is	indicated	in	the	principle	below:		Radical	 collaboration:	 Bring	 together	 innovators	 from	 various	 backgrounds	 and	 with	 different	viewpoints.	 Enable	 breakthrough	 insights	 and	 solutions	 to	 emerge	 from	 this	 diversity.	 Brown	 and	Wyatt	 (2010)	 explained	 design	 thinking	 as	 a	 methodology	 in	 problem	 solving	 that	 assists	interdisciplinary	team	members	to	create	a	“vibrant	interaction	environment	that	promotes	iterative	learning	cycles	driven	by	rapid	conceptual	prototyping”	(Leifer	&	Steinert,	2011,	p.	151).	
	
Application	in	the	ETILAB		The	groups	were	 formed	 in	 such	a	way	 that	 there	was	diversity	 in	 terms	of	 country	of	origin,	 race,	discipline,	gender	and	experience.	This	was	predetermined	as	 the	educators	were	participating	 in	a	module	that	was	intended	to	last	for	a	week.		They	spent	the	afternoons	attending	the	workshops	that	would	result	in	their	co-creating	solutions	for	their	context-specific	problems.			
Feedback	from	the	comments	made:				The	diversity	of	the	ETILAB	teams	led	them	to	take	responsibility	for	their	solutions	as	they	wanted	to	reflect	their	context	as	“African”	–	see	the	comments	below.	There	was	also	a	fun	sense	of	exploration	as	 they	 thought	 about	multiple	 options	 for	 naming	 the	 product	 using	 different	 languages	 to	 reflect	their	different	contexts.				
v “I	 like	 the	 comment	 that	we	 (are)	 coming	 from	different	 contexts	and	we	 really	need	 to	









v “We	 were	 searching	 for	 a	 name	 that	 encompasses	 what	 we	 wanted	 to	 do,	 so	 we	 were	
thinking	in	the	African	context	of	names,	 for	example,	“vula”,	that	means	something.	 	We	
looked	 at	 Zulu	 words,	 we	 looked	 at	 Afrikaans,	 we	 looked	 at	 English,	 we	 came	 across	
Swahili	and	we	thought	Swahili	would	be	good	–	that’s	how	the	name	came	about	for	the	
app”.		It	 is	evident	 in	 the	comments	above	that	 the	 individual	participants	were	willing	to	cross-racial	and	cultural	boundaries	in	order	to	understand	context	from	a	multi-cultural	perspective.	This	allowed	the	solution	 and	 its	 presentation	 to	 be	 relevant	 in	 a	multi-cultural	 Africa	 and	 to	 be	 of	 use	 to	 a	 diverse	audience.			Observation:		
























































































“Creative	problem	 solving	 is	 a	 process	 of	 asking	advancing	questions.	 It's	 a	matter	 of	 asking	 the	 right	
questions	at	the	right	time	to	move	the	process	forward.	If	you	want	to	be	more	creative	in	your	problem	
solving,	 learn	 the	questions	 to	ask	and	 the	proper	 sequence.	When	 you	ask	questions	 –-	 listen	without	
judgement”	(CEF	Resource	Guide,	2015).	
	
Ask	 problems	 as	 questions.	 Solutions	 are	 more	 readily	 invited	 and	 developed	 when	 challenges	 and	
problems	 are	 restated	 as	 open-ended	 questions	 with	 multiple	 possibilities.	 Such	 questions	 generate	
considerable	rich	 information,	while	closed-ended	questions	 tend	to	elicit	either	confirmation	or	denial	
while	statements	tend	to	generate	a	limited	response	or	no	response	at	all.			






#	 “Empathy	allows	 the	user	 to	be	 introspective	about	 the	problem,	 to	 see	 it	 using	a	different	 lens	and	
therefore	become	part	of	the	solution	creation”	(Ng’ambi).	





As	 indicated	 in	 the	quote	above,	empathy	or	active	 listening	 is	a	prerequisite	 to	seeing	 the	problem	from	 the	 client’s	 perspective.	 It	 enables	 contextual	 knowledge	 about	 the	 client’s	world,	 an	 intuitive	insight	into	the	way	in	which	the	problem	affects	the	client	and	what	the	solution	would	look	like	and	feel	to	the	client.	It	is	from	this	point	of	intuitive	intelligence	that	the	co-creation	of	a	holistic	solution	with	the	client	may	begin.		
My	observation	
* The	 design	 process	 should	 start	 from	 both	 an	 intuitive	 knowledge	 of	 the	 client	 and	 from	 an
understanding	of	how	the	problem	is	affecting	the	client,	how	the	solution	would	“feel”	like	to	the
client.	The	design	process	then	allows	the	“how	the	solution	would	feel	like”	to	be	translated	into





done	to	a	point	where	 the	user	does	not	 feel	 that	 there	 is	a	divide	between	the	problem-solving	













According	 to	 the	 principle	 of	 deferred	 judgement,	while	 exploring	 the	 possible	 solutions	 to	 a	 problem,	










stated	 It	 is	 spectacles	 while	 another	 suggested	 that	 it	 was	 a	 compass	 and	 so	 the	 list	continued.		


























“Prototyping	 and	 experimentation	 produced	 conversations	 with	 real	 customers,	 a	 better	 source	 of	





Application	in	the	ETILAB	The	 project	 teams	 were	 equipped	 with	 the	 basic	 technical	 skills	 required	 to	 develop	 mobile	applications	 and	 then	 immediately	 tasked	 with	 developing	 the	 basic	 interface	 for	 the	 mobile	application	together	with	icons	in	order	to	provide	their	client	with	a	physical	artefact	with	which	to	interact.		
Comments	from	the	participants	
v “It	was	a	process	actually	because	I	think	we	came	up	with	a	‘really	Cool	app’	and	then	a
cool	 app’	 and	 then,	 during	 one	 of	 the	 evenings	 I	 suddenly	 thought	 “Oh,	 the	 cool	 group
wanted	a	‘Scool	app’	so	the	“Scool	app”	evolved”.
v “We	 were	 searching	 for	 a	 name	 that	 encompassed	 what	 we	 wanted	 to	 do	 so	 we	 were

































thinking	 in	 the	African	context	of	names,	 for	example,	 like	 ‘vula’	 that	means	 ‘something’,	
and	we	looked	at	Zulu	words,	we	looked	at	Afrikaans,	we	looked	at	English,	we	came	across	




















would	 to	 be	 adjusted	 to	 indicate	 that,	 in	 the	 project	 artistry	 framework,	 the	 guidance	 must
facilitate	a	positive,	encouraging	and	appreciative	attitude	that	then	results	 in	both	co-creation
and	 ownership	 by	 each	 party	 as	 regards	 the	 prototype.	 This	 was	 emphasised	 in	 the	 following















separately)	 and	 knowing	 when	 to	 practice	 them.	 Defer	 or	 suspend	 judgement”	 (CEF	 Resource	 Guide,	
2015).	As	Osborn	learnt	in	his	early	work	on	brainstorming,	an	instantaneous	judgement	in	response	to	
an	idea	shuts	down	the	generation	of	 ideas.	The	appropriate	and	necessary	time	to	apply	 judgement	 is	
during	the	converging.	
Application	in	the	ETILAB	





v “It	was	a	process	actually	because	 I	 think	we	came	up	with	a	 ‘real	 cool	app’	and	 the	an
‘Cool	app’	and	 then,	one	evening	 I	 suddenly	 thought	 ‘Oh,	 the	cool	group	wanted	a	 ‘Scool
app’	and,	so,	the	‘Scool	app’	evolved.”
v “We	 were	 searching	 for	 a	 name	 that	 encompassed	 what	 we	 wanted	 to	 do	 so	 we	 were
thinking	 in	 the	African	 context	of	names,	 for	 example,	 like	 ‘vula’,	 that	means	 something,
and	we	looked	at	Zulu	words,	we	looked	at	Afrikaans,	we	looked	at	English,	we	came	across



























to	 finding	 solutions	 this	 used	 to	 be	 a	 very	 boring	 kind	 of	 plotting,	 long	 way	 without
looking”.
Observation	
* The	 participants	 allowed	 themselves	 to	 imagine	 possibilities,	 to	 free	 their	 minds	 and	 to	 think
“What	if?”.	The	comments	quoted	above	demonstrated	this.	However,	despite	the	time	constrains,	I
still	felt	that	the	participants	could	have	pushed	the	boundaries	of	their	thinking	further	although




















diverging	 and	 not	 killing	 ideas	 but,	 instead,	 building	 on	 other	 people’s	 ideas	 did	 emerge.	 Thus,	 in	 the	










Design	 thinking	 is	 a	 reflective	 practice.	 The	 trial	 and	 error	 techniques	 in	 the	 design	 process	 share	 a	

























































































































































5.3.2.1 Overview	of	the	second	iteration	in	the	multidisciplinary	sandpit	The	next	iteration	took	place	in	the	multidisciplinary	sandpit	where	a	group	of	young	academics	from	across	 the	African	 continent	had	been	 invited	 to	participate	 in	week	 long	 fellowship	programme	 in	order	 to	 co-create	multidisciplinary	 research	projects	 that	 addressed	 the	problems	of	 leadership	 in	academia	in	the	continent.	This	is	called	the	Africa	Science	Leadership	Programme	(ASLP).	The	project	artistry	 framework	 was	 used	 to	 guide	 the	 process,	 although	 it	 was	 also,	 to	 a	 significant	 extent,	informed	by	 the	 enhanced	 design	 principles	 that	 had	 emerged	 from	 the	 first	 iteration	 as	 discussed	above.		
The	setting	was	a	natural	setting	in	that	the	participants	were	not	informed	about	either	the	process	or	the	assignment	 in	advance.	 Instead,	 they	were	guided	through	the	design	process	every	day	with	every	stage	being	enacted	on	a	daily	basis	daily	throughout	the	six	days.	While	this	was	happening,	the	researcher	was	 journaling	and	reflecting	with	the	practitioner	who	was	observing	the	process.	Both	the	researcher	and	the	practitioner	were	 involved	both	 in	a	process	of	reflection	and	 in	redesigning	the	setting	and	leadership	as	various	aspects	emerged.	This	section	explains	the	journey	undertaken	in	this	iteration,	the	outcome	and	the	learning	that	feedback	to	the	project	artistry	design	principles.		





5.3.2.4 Project	artistry	in	this	context	The	groups	of	young	researchers	from	eleven	different	African	countries	and	with	diverse	skills	and	from	 various	 disciplines	 were	 selected	 as	 fellows	 in	 the	 African	 Science	 Leadership	 Programme	(ASLP).	 	 They	 spent	 a	 week	 in	 a	 full-time	 programme	 that	 facilitated	 the	 generation	 of	multidisciplinary	projects	that	would	address	the	challenges	facing	leadership	in	academia	in	Africa.	During	this	phase	of	the	research	study,	I	worked	with	leading	experts	in	the	field	of	innovation	while	the	project	artistry	design	principles	that	had	emerged	from	the	previous	iteration	in	the	educational	technology	sandpit	were	used	to	inform	this	sandpit	process.	The	next	sections	discuss	the	outcomes	of	the,	projects,	the	design	principles	that	informed	the	process,	and	the	feedback	from	the	delegates	on	their	experiences	during	the	week.	The	emerging	themes	were	used	to	enhance	the	process	further.		
In	order	to	reinforce	the	principles	a	number	of	tools	were	selected	in	order	to	reinforce	these	principles.	
1. Entry	into	the	process:
The	 participants	who	 gathered	 together	 had	 not	 known	 each	 other	 prior	 to	 the	meeting.	 They	 had	come	together	with	a	specific	purpose:	a	gap	had	been	identified	the	African	academia,	namely,	there	was	a	lack	of	leadership	acumen	and	the	faculty	was	chosen	to	develop	address	this	gap.		
As	 reflected	 in	Table	6	above,	 a	diverse	 team	had	been	 selected	 in	 terms	of	disciplines,	 gender	and	countries	of	origin	as	the	aim	was	to	conceive	multidisciplinary	leadership	projects	in	the	context	of	the	African	continent.		
2. The	process





















































































Application:	The	participants	started	the	workshop	with	a	fun-filled	evening	during	which	they	engaged	in	the	 activity	 of	 drawing	 each	 other’s	 faces	 without	 lifting	 the	 pen	 from	 the	 paper	 and	 also	without	looking	at	the	drawing.	Most	drawings	resembled	those	presented	in	Figure	48	below.		The	picture	drawn	was	used	as	the	profile	picture	of	the	participant	in	question	for	the	entire	week.		
Figure	34:	Sample	participant	profiles	from	the	sandpit	workshop	




status	 and/or	 the	need	 to	 impress	 the	other	participants	with	 their	qualifications,	discipline,	achievements	 and	 other	 factors	 and,	 instead	 allow	 them	 to	 relax	 into	 the	 space	 where	 the	profile	pictures	resembled	those	presented	above	and	first	names	were	used	instead	of	titles.		








































































Application	The	participants	 took	part	 in	a	painting	exercise	during	which	 they	were	each	given	a	canvas	 to	play	with	paints	and	to	spend	time	painting	on	their	canvases.	Within	a	certain	time	frame,	 they	were	instructed	to	rotate	and	to	paint	on	each	other’s	canvases.	There	were	four	rotations	before	each	participant	returned	to	his/her	original	canvas,	which	at	this	stage	looked	very	different	after	having	been	painted	by	four	other	people.		
Figure	43:	Painting	exercise	in	the	workshop	

























Application:	This	applies	during	the	project	conceptualisation,	after	presentation	of	the	project	ideas.	The	audience	is	 requested	 to	 provide	 feedback	 in	 the	 form	 of	 a	 tool	 that	 reinforces	 a	 positive,	 appreciative	environment	as	per	design	principle	7	and	using	the	themes	pluses;	potentials;	concerns;	overcome	
concerns.	
The	audience	is	expected	to	contribute	to	each	theme	after	the	presentation.	The	presenters	then	use	this	 feedback	 to	develop	 their	 project	 proposals	 into	both	project	 concepts	with	 clear	 objectives	 as	well	as	the	means	to	achieve	these	projects.	




































































































































































































































































































































































 (Project Artistry Framework for Exploratory Sandpit Projects)	
Problem Design and development of 
possible solution 
Implementation and evaluation cycles Design principles 
(Adapted	from	Reeves	(2006,	p.	59)	






Development of solutions 
informed by existing  
design principles and 
technological innovations 
 
Iterative cycles of  
testing and refinement of solutions in practice  
Reflection to produce 
“design principles” and 
enhance solution 
implementation 
A framework and 
guidelines for the 
appropriate metacognitive 




New framework to 
design exploratory 
sandpits projects 
Educators in the 21st 
century are 
increasingly expected 
to solve their own 
problems, develop 
their own solutions 
and co-create projects 
with others to address 
contextual, ill-defined 
problems. The 








enablers are known. 
The current project 
management body of 
knowledge does not 
offer sufficient theories 
to guide the design of 
such projects. 	
The existing educators’ programmes, which enable 
authentic learning, were used to apply the project artistry 
design principles using interpretive goals and qualitative 
methods.	
The educational sandpits are 
established to encourage a 
culture of problem-solving, co-
creation and innovation by 
multidisciplinary teams. 
Educational sandpit projects are 
highly ambiguous and inherit 
the characteristics of 
exploration projects. Thus, the 
design of a framework for 
exploratory sandpit projects  	
Implementation 1: Educational technology sandpit 	
A post-grad module of educational technologies was used to 
take participants through the various stages of project 
artistry, and led by the design principles extracted from the 
theory in chapter 3 ***	
Participants: 	
Eighteen educators enrolled for a postgraduate diploma, 
from six different countries in Africa and with 
multidisciplinary backgrounds. 	
Data collection: 	
Data was collected over the 1-week period of the 
implementation and interview period:	
Video recording of workshops.	
Interviews with the educators	
Class reflections	
Researcher’s reflection journal	
Analysis of data: 	
The data was analysed using the processes of data 
reduction, data display, conclusion drawing and verification. 
The comparative method was used to determine the 
emerging issues and themes emerging from the interview 
data. 	 Draft design principles ###	
Theory: The following theories 
were used to build a new 
project management approach 
for exploratory sandpit projects:	
Design thinking	
Creative problem solving	
Creation of design principles 
from the above theories. *** 	
Practitioners: Explore 









Final design principles	Solution: Project artistry framework emerged from the 
principles extracted from design 
thinking and creative problem 
solving. The framework consists 
of the design process, design 
pillars and design principles that 
guide the co-creation of 
exploratory sandpit projects. 	
After review and revision	
Implementation 2: Multidisciplinary sandpit 	
An African Science Leadership programme with twenty 
fellows was used as a platform for the intervention. The 
participants were guided through the design principles from 
the previous first iteration ###	
Participants: 	
Twenty mid-career academics from twelve different 
countries and with multidisciplinary backgrounds.	
Data collection: 	
The data collected was similar to that collected during 
implementation 1 but could have changed depending on the 
review of the first implementation.	
Analysis of data: 
As appropriate	
A framework and 
guidelines for project 






Overview	of	the	chapter	This	 chapter	 discusses	 the	 findings	 further	 to	 establish	 how	 the	 design	 principles	 may	 inform	 the	project	artistry	framework	as	well	as	the	emerging	themes	and	outcome	of	the	study.		
6.1	Introduction	
In	Chapter	2,	I	discussed	Klein	and	Myers’s	(1999)	list	of	seven	principles	of	interpretive	research	and	specifically	 for	 analysing	 ICT	 processes	 and	 social	 interactions	 in	 higher	 education	 (Klein	&	Myers,	1999,	 p.	 72).	 These	 principles	 were	 deemed	 relevant	 for	 the	 purposes	 of	 this	 study	 as	 the	 study	investigating	both	a	process	and	the	design	principles	guiding	a	process	of	creation.	Hence,	they	were	adopted	in	order	to	guide	the	understanding	of	the	research	topic	and	the	analysis	of	the	findings.	The	principle	of	interaction	between	researchers	and	subject/s	suggests	that	insight	in	research	emerges	from	the	interactive	process	between	the	researcher	and	research	subjects	(Klein	&	Myers,	1999).	The	research	 methodology	 adopted	 for	 this	 study	 took	 into	 account	 the	 role	 of	 the	 researcher,	 the	practitioners	and	the	subjects.	 In	view	of	 the	 fact	 that	a	co-creation	process	was	 involved,	each	role	was	clearly	defined	before	 the	 research	was	even	started.	Although	 I	was	 the	primary	driver	of	 the	process,	 the	research	and	the	workshops,	 I	made	sure	that	 I	drew	more	 from	participants’	 feedback	than	from	my	own	experiences,	observations	and	pre-conceived	ideas	about	the	research	subject.			
6.2	Multiple	interpretations	





Chapter	 3	 discussed	 Hassi	 and	 Laakso’s	 (2011)	 three-dimensional	 framework	 explaining	 the	management	 perspective	 on	 design	 thinking.	 I	 then	 built	 on	 this	 body	 of	 knowledge	 to	 find	 more	sources	of	design	thinking	literature	in	order	to	explore	the	concept	of	design	thinking	further	and	to	identify	key	features	of	design	thinking	that	could	be	applicable	to	project	management.	This	was	in	accordance	with	the	research	question:		
How	may	design-thinking	principles	inform	a	framework	for	managing	exploration	projects?	
I	 also	 considered	 the	 key	 principles	 of	 creative	 problem	 solving	 that	 could	 inform	 the	 project	management	of	exploration	projects	in	order	to	address	the	question	below,	namely:	
How	may	creative	problem-solving	principles	inform	a	framework	for	managing	exploration	projects?	
The	 study	 of	 the	 concepts	 of	 design	 thinking	 and	 creative	 problem	 solving	 resulted	 in	 multiples	themes	 that	 led	 to	 the	 construct	 of	 the	 ABC	 of	 project	 artistry,	which	 categorised	 the	 findings	 into	twenty-six	 different	 themes	 of	 project	 artistry.	 These	 are	 presented	 in	 Table	 10	 and	 there	 is	 a	graphical	depiction	in	Figure	26	in	Chapter	3.		


















didn’t	 know	 what	 to	 expect	 because	 I	 came	 from	 a	 different	 culture.	 The	
structure	 on	 the	 programme	 was	 based	 was	 very	 innovative	 and,	 at	 some	
moments,	we	didn’t	 know	where	we	were	going	and	 that	 created	 so	much	
passion	and	enthusiasm.	I	really	wanted	to	know	where	are	we	going.	And	that	
kind	of	guided	mystery	because	it	was	not	just	mystery,	you	are	not	just	in	the	























The	 talk	by	Derek	helped	me	discover	 a	key	 concept,	namely,	 that	 I	 can	be	a	
leader,	and	there	is	a	need	for	me	to	make	a	positive	shift.	
I	 am	 delighted	 that	 I	 have	 discovered	 this	 network	 of	 people,	 who	 feel	 as	
strongly	about	these	issues	as	I	do,	so	we	can	start	addressing	them.	
Outcome	











And	 that	 kind	of	guided	mystery,	because	 it’s	 not	 like	 just	mystery,	 you	are	
not	 just	 in	 the	 jungle	 and	 all	 by	 yourself,	 we	were	 guided,	 so	 it’s	 a	 guided	
mystery,	I	would	call	it,	so	it	made	me	safe	in	the	unknown.	
Mentality	





The	 programme	 base	 was	 just	 very	 innovative	 and,	 at	 some	 moments,	 we	
didn’t	 know	 where	 we	 were	 going	 and	 that	 created	 so	 much	 passion	 and	
enthusiasm	
The	aspect	 of	 innovation	 has	 been	wonderful.	 I	 have	 never	 experienced	 this	
kind	of	approach	before.	The	best	was	actually	brought	out	of	us	effortlessly.	
It's	 impressive	 and	 inspirational	 how	 everybody	 here	 is	 negotiating	 the	
diversity	 of	 backgrounds	 and	 experiences	 and,	 at	 the	 same	 time,	 identifying	
something	 that	 is	 unique	 and	 common	 to	 all	 of	 them.	 I	 go	 away	 feeling	
extremely	inspired.	
The	inspiration	I	come	away	with	is	seeing	how	empowered	the	fellows	are	to	





































S	 Synergy	 What	enriched	 it	more	was	 that	 there	was	a	nice	mix,	where	you	get	people	






It	 has	 really	made	 the	 future	 seem	more	 concrete	 in	 terms	of	what	 I	 can	do,	
where	I	can	do	it	and	with	whom	I	can	do	it.	
Some	of	 the	activities	 I	 learnt	here	are	 things	 I	 can	do	with	my	 students,	 like	





























projects.	It	was	interesting	to	discover	that	the	very	first	letter	in	the	ABC	related	to	ambiguity.	While	the	 purpose	 of	 this	 thesis	 was	 to	 develop	 a	 framework	 to	 manage	 projects	 with	 high	 levels	 of	ambiguity	 to	 ensure	 greater	 clarity	 (Figure	 1),	 it	 was	 therefore	 deemed	 useful	 to	 draw	 on	 some	wisdom	for	the	acceptance	of	ambiguity	in	projects.			
6.3	Ambiguity	acceptance	in	projects	
Figure	1	in	Chapter	1	clearly	depicts	the	ambiguity	and	uncertainty	inherent	in	exploration	projects.	Although	 there	 are	 only	 unknown	 variables	 with	 which	 to	 work,	 exploration	 projects	 are	 still	perceived	as	projects	as	far	as	the	body	of	project	knowledge	is	concerned.	The	purpose	of	the	thesis	was	to	develop	a	framework	that	would	bring	clarity	to	the	unknowns	in	these	types	of	projects.	The	high	 level	 of	 ambiguity	 in	 exploration	 projects	 presents	 that	 initial	 compelled	 me	 to	 explore	 a	framework	 that	 would	 address	 “ambiguity	 acceptance”	 in	 projects	 before	 discussing	 the	 design	process.			











actually	 by	Monday,	 there	 were	 4	 remaining	 days	 –	 but	 we	 went	 in	 with	 a	 positive,	 and	 with
thinking	design	thinking,	we	launched	ourselves	into	it.
v Not	that	at	ease	because	I’ve	never	done	anything	like	that,	so	I	was	a	bit	stressed.














v …the	 structure	 on	 which	 the	 programme	 was	 based	 was	 just	 very	 innovative	 and,	 at	 some
moment,	we	didn’t	know	where	we	were	going	and	that	created	so	much	passion	and	enthusiasm
and	I	really	wanted	to	know	where	are	we	going?...






The	ambiguity	journey	proposed	in	this	thesis	starts	with	an	acknowledgement	of	the	realities	of	the	current	 operational	 environment,	 which	 is	 characterised	 by	 high	 levels	 of	 ambiguity,	 change,	complexity	 and	uncertainty.	Human	nature	 is	more	 inclined	 to	 operate	within	 structure	 and	 clarity	and,	in	the	face	of	obscure	problems,	many	become	ill	at	ease.	However,	recognising	the	truth	that	we	live	 in	 exponential	 times	 will	 provide	 opportunities	 for	 new	 approaches	 to	 emerge.	 It	 must	nevertheless	 be	 acknowledged	 that	 in	 the	 context	 of	 operational	 projects,	 no	 one	 knows	what	 the	objectives	are	or	the	problems.	Consequently,	the	means	or	the	skills	to	act	are	necessary	in	order	to	create	 anticipation	 and	 curiosity	 about	 the	 possible	 outcomes.	 This	 leads	 to	 the	 next	 stage	 of	ambiguity	tolerance.		
6.3.2 Ambiguity	tolerance	




with	 others	 and	 tap	 into	 their	 innate	 creativity.	 Ambiguity	 tolerance	 is	 defined	 as	 a	 “willingness	 to	accept	 a	 state	 of	 affairs	 capable	 of	 alternate	 interpretations,	 or	 of	 alternate	 outcomes”	 (English	 &	English,	 1958).	 In	 other	 words,	 ambiguity	 tolerance	 may	 be	 a	 critical	 link	 in	 operationalising	 a	measurable	and	understandable	personality	trait	that	is	central	to	creative	thinking.	In	a	study	on	the	relationship	 between	 ambiguity	 tolerance	 and	 playfulness	 with	 creativity,	 Tegano	 (1990)	 suggests	that	 implicit	 in	 the	 description	 of	 ambiguity	 tolerance	 is	 its	 association	with	 creativity.	 Individuals	who	 are	 intolerant	 of	 ambiguity	 are	 described	 as	 “disinclined	 to	 think	 in	 terms	 of	 probability”	(Frenkel-Brunswik,	 1948,	 p.	 268)	 and	 have	 been	 found	 to	 solve	 problems	 without	 adequate	information	(Millon,	1957).	This	calls	for	individuals	to	remain	curious,	avoid	assumptions	and	try	to	adopt	an	open-minded,	curious	stance.	Dugan	(2010)	 is	of	the	opinion	that	 it	 is	possible	to	cultivate	the	 capacity	 for	 ambiguity	 tolerance	 and	 that	 this	 will	 produce	 novel	 insights	 and	 distinct	opportunities	for	innovation.		One	is	then	ready	to	move	into	the	next	phase	with	questions,	curiosity	and	openness.	
The	comment	below	about	the	ambiguity	of	the	programme	captures	this	sentiment:	
v Coming	to	a	place	where	I	knew	few	people,	I	didn’t	know	so	many	people,	I	didn’t	know	what	to











multiple	 perspectives,	 asking	 the	 right	 questions	 that	 lead	 to	 discovery,	 unleashing	 individual	creativity	and	drawing	on	the	power	of	co-creation	to	draw	from	diverse	groups	in	order	to	generate	a	contextually	 relevant	 solution	 is	 recommended.	 This	 is	 embodied	 in	 the	project	 artistry	 framework	proposed	in	this	thesis.		
6.4 Seven	emerging	themes	from	the	entire	study	relating	to	project	teams:	
Figure	51:	Emerging	themes	from	feedback	analysis	






#	Empathy	allows	 the	 user	 to	 be	 introspective	 about	 the	 problem,	 to	 see	 it	 using	a	 different	 lens	 and,	
therefore,	become	part	of	the	solution	creation”	Ng’ambi	(2014).		
One	of	the	comments	from	the	participant	cited	below	indicated	a	new	understanding	of	empathy	as	well	as	the	ability	to	forget	one’s	own	experiences	and	subjective	thoughts	about	subject	matter	but,	instead,	 to	 focus	 on	 another	 person’s	 problem	 and	 seek	 to	 see	 the	 situation	 from	 that	 person’s	perspective:	
v “I	have	learned	to	offer	a	gift	of	active	listening	and	seeking	to	see	the	world	from	other	people’s
perspective”	Etilab	participant.





users	to	feel	part	of	the	problem-solving	situation	to	the	point	that	the	they	do	not	feel	that	there	is	a	divide	between	the	problem-solving	agents	and	themselves.	This	is	because	the	project	is	conducted	in	such	a	way	that	the	users	are	part	of	the	problem-solving	process	as	well	as	part	of	the	project	team.	Thus,	 they	 are	 able	 to	 contribute	 everything	 they	 know	 about	 the	 project.	 This	 leads	 to	 the	 next	section	on	empowerment.	
6.4.2 Empowerment	in	projects	
The	section	above	referred	socio-cultural	issues	that	may	advantage	some	participants	over	others	in	brainstorming	and	in	the	co-creation	process.	One	such	advantage	is	empowerment	as	those	who	feel	empowered	 may	 take	 over	 discussions,	 promote	 their	 own	 agendas,	 enforce	 their	 own	 ideas	 and	control	the	groups.	This	is	both	risky	and	counterproductive	in	view	of	the	fact	that	diverse	groups	are	brought	together	in	the	interests	of	diverse	input,	to	strengthen	the	outcome	of	the	collaborations	and	to	ensure	multiple	perspectives.	
Hence,	it	is	vital	that	the	facilitator	in	project	artistry	regards	the	empowerment	of	all	as	a	priority	of	the	 thinking	 space	and	 that	he/she	 is	 constantly	aware	of	 the	 level	of	 engagement	of	 individuals	as	well	as	the	contributions	that	individuals	make	to	the	co-creation	process.		







The	participants	also	felt	empowered	after	the	workshops.	The	comments	below	provide	evidence	of	how	 the	 participants	 felt	 empowered	 and	 equipped	 to	 make	 changes	 outside	 of	 the	 workshop.	Empowerment	allows	the	participants	in	the	process	both	to	discover	and	to	express	skills	that	they	had	not	thought	they	possessed	effectively.	They	are	thus	liberated	in	both	their	thinking	and	in	their	creative	potential.		A	future	that	seemed	uncertain	is	filled	with	hope	and	potential.	
v This	is	going	to	change	how	I	do	things	in	future,	I	expected	passive	learning	and	presentations






















The	 ambiguity	 and	 uncertainty	 about	 what	 may	 possibly	 emerge	 from	 diverse	 groups	 of	 people	coming	 together	 and	 brainstorming	 and	 developing	 projects	 are	 related	 directly	 to	 the	 facilitator’s	approach	to	emergence.	As	Churchill	states	in	the	quote	above,	in	facilitating	complexity	and	wicked	situations,	unpacking	and	repacking	the	context	and	building	a	vision	in	projects,	simplicity	emerges	and	 it	 is	 in	 this	 simplicity	 that	 the	 group	 members	 tap	 into	 their	 innate,	 creative	 power	 to	 build	projects	or	solutions	that	address	the	complexity.	However,	the	team	must	be	ready	for	the	emergence	and	anticipate	the	results	which	will	emerge	from	the	journey	which	involves	project	artistry.		
6.4.4 Experimentation	Project	artistry	encourages	productive	play	through	organised	experimentation.	In	other	words,	 it	 is	about	 learning	 from	experimentation.	The	mind-set	of	play	 is	 important	and	also	critical	 in	order	to	free	 people	 up	 the	 need	 to	 be	 correct	 as	 this	 often	 results	 in	 being	 judgemental	 and	 rigid	 in	 their	thinking.	It	is,	thus,	important	to	allow	the	free	spirit	of	play,	openness,	fun,	laughter	and	learning	from	mistakes.		






part	 of	 the	 solution	 and,	 when	 it	 is	 presented	 to	 them,	 they	 have	 a	 sense	 of	 excitement	 and	
anticipation	 and	 their	 response	 to	 it	 is	 not	 that	 of	 criticising	 but	 or	 building	 and	 modifying	
together.		
The	project	artistry	journey	starts	with	a	question,	a	challenge,	a	problem	or	a	gap	but	the	end	result	is	a	tangible	artefact	or	a	project	concept	with	more	clearly	defined	objectives	and	the	means	to	achieve	these	objectives	than	would	otherwise	have	been	the	case.	The	project	conceptualisation	phase	entails	idea	development,	feedback	and	further	refinement	with	the	rapid	prototype	principles	playing	a	key	role	translating	these	ideas	into	real	products.		
However,	this	is	not	automatic	and	the	facilitator	of	such	creative	spaces	is	responsible	for	creating	an	environment	that	is	fun	and	playful	and,	yet,	focused	and	deliberate.	This	may	be	facilitated	in	many	ways	 including	 exercises	 involving	 laughter	 and	 ice	 breaking	 activities	 that	 are	 playful	 and,	 yet,	engaging	and	participatory.		This	leads	into	the	next	point	on	engagement.	










v I	 always	 have	 ideas	 (about	 things	 I	 want	 to	 do	 outside	 of	my	 discipline),	 but	 I	 never	 had	 the















automatically	 be	 appreciative!	 Lesson	 learned:	 ALWAYS	 provide	 guidelines	 on	 positive	 feedback	
mechanisms	or	use	a	creativity	tool…	
Although	 this	 may	 be	 easier	 said	 than	 done,	 this	 principle	 helped	 to	 ensure	 the	 subsequent	 next	groups	 did	 their	 presentations	 in	 a	 positive	 space	with	 the	 discussions	 being	 guided	 toward	more	meaningful	feedback	and	engagement	both	during	and	after	the	presentations.		
It	is	also	important	to	provide	anonymous	feedback	mechanisms	in	terms	of	which	people	are	able	to	contribute	 and	 comment	 without	 having	 to	 identify	 themselves.	 Tools	 such	 as	www.pollseverywhere.com	where	 the	 participants	 vote	 and	 also	 comment	 on	 each	 other’s	 projects	may	help	to	ensure	more	openness	than	may	otherwise	be	the	case.		
During	 the	 multidisciplinary	 educational	 sandpit,	 the	 creative	 feedback	 tool	 of	 “Pluses,	 Potentials,	Concerns	and	Overcome	Concerns	(PPCO)	was	used	to	guide	the	feedback	process	from	the	workshop	participants.	This	immediately	equipped	them	with	a	language	and	the	communication	style	that	led	to	a	positive,	empowering	feedback	session.	
6.4.7 Exploration	and	exploitation	As	noted	in	Chapter	2,	in	the	alphabet	of	design	thinking,	the	A	stands	for	ambidexterity.		According	to	Martin	(2008),	ambidexterity	refers	to	the	ability	to	use	both	the	left	brain	and	right	brain	in	problem	solving.	Marin	(2008)	maintains	that	organisations	must	learn	to	embrace	the	analytical	mind	as	much	as	the	intuitive	or	creative	mind.		
Project	artistry	involves	creating	an	intersection	between	art	and	science	and	embracing	the	analytical	mind	as	well	as	bringing	artistry	into	play.	There	is	a	general	belief	that	the	education	system	is	based	on	systems	 that	develop	 the	analytical	 side	although	 this	may	risk	killing	 the	creative,	more	artistic	innate	power,	especially	in	the	context	of	projects.		









In	 Chapter	 3	 I	 explored	 an	 illustration	 of	 one-way	 of	 understanding	 how	 hermeneutics	 combine	synthesis	and	analysis:	synthesis	is	the	process	of	combining	the	parts	to	make	a	whole	while	analysis	is	the	reciprocal	process	of	dividing	the	whole	into	its	parts.	













The	 creative	 problem-solving	 process	 is	 founded	 on	 the	 basic	 principles	 of	diverging	and	converging	as	the	original	developers	of	the	model	believed	that	creativity	is	based	on	the	ability	to	control	the	group	to	ensure	that	the	group	members	know	when	they	are	in	a	place	of	diverging	 and	 also	 the	 rules	 of	 diverging.	 These	 rules	 include	 switching	 off	 the	 judgemental	 brain,	being	 fully	 open-minded	 to	 ideas,	 seeking	 quantity	 of	 ideas	 rather	 than	 quality,	 building	 on	 each	other’s	 ideas	 and	 searching	 for	wild	 ideas.	 It	 is	 then	 important	 to	 realise	when	 it	 is	 time	 to	 take	 a	stance,	converge,	make	decisions	and	seek	the	quality	and	uniqueness	that	leads	to	novelty,	feasibility	and	viability	(Parnes,	1980).	
If	these	two	processes	are	not	incorporated	into	the	design	process,	it	may	be	challenging	to	generate	new	 insights	about	 the	 challenge,	build	novelty	 in	 solutions	and	explore	multiple	ways	of	making	a	solution	 a	 reality.	 	 It	 is,	 therefore,	 critical	 to	 ensure	 that	 both	 diverging	 and	 converging	 inform	 the	entire	 process	 and	 that	 the	 participants	 are	 also	 socialised	 in	 this	 practice,	whether	 through	 tools,	artistic	exercises	or	the	play	that	reinforce	learning	about	this	pillar.		
The	process	of	diverging	allows	a	diversity	of	opinions	about	the	subject	in	question.	It	is	this	diversity	of	contribution	that	enables	the	teams	to	discover	new	insights	while	suspending	 judgement	during	the	diverging	process	enables	discovery.		






Language	 is	 an	 extremely	 important	 aspect	 of	 facilitation	 and,	 if	 overlooked,	 there	 is	 the	 risk	 of	 a	negative	 environment	 that	 does	 not	 embrace	 new	 thinking	 and	 novelty.	 This	may	 lead	 to	 the	 even	more	detrimental	effects	of	fear	and	insecurity	which	breed	discomfort,	criticism	and	a	lack	of	desire	to	create	and	innovate.	Osborn	and	Parnes	(2010)	refer	to	the	notion	of	framing	problems,	challenges	or	 gaps	 as	 opportunity	 statements	 that	 invite	 ideas	 and	 engagement	 rather	 than	 a	 feeling	 of	 being	overwhelmed	and	burdened.	They	propose	the	use	of	the	phrases	“How	might	we?”	(HMW),	“In	what	ways	might	we?’	 (IWWMW)	or	 “How	 to?”	 (H2)	 at	 the	beginning	of	 problem	 statements	 in	 order	 to	frame	them	positively	in	a	way	that	invites	solutions.		
The	empirical	study	in	the	educational	sandpit	and	during	which	this	approach	was	not	engaged	from	the	beginning	demonstrated	the	need	 for	continuous	reflections	and	modifications	of	 the	process	 in	order	to	encourage	greater	positivity.	However,	this	approach	was	incorporated	in	the	more	refined	intervention	 in	 the	 multidisciplinary	 sandpit,	 where	 it	 was	 embedded	 at	 the	 beginning	 with	 the	language	used	during	the	whole	week	being	altered	to	reflect	this	phenomenon.		
This	 also	 applied	 in	 the	 use	 of	 the	 PPCO	 for	 feedback	 process	 where	 language	 was	 positive,	encouraging,	 building,	 empowering	 to	 ideas	 presented.	 Starting	 from	 a	 positive	 note	 and	 voicing	concerns	as	challenge	statements	that	invite	solutions	are	key	to	the	process.		





“I believe in intuition and inspiration. Imagination is more important than knowledge. For knowledge is 
limited, whereas imagination embraces the entire world, stimulating progress, giving birth to evolution. It 
is, strictly speaking, a real factor in scientific research”. No reference	
Osborn	studied	creative	people	to	identify	the	process	of	how	they	naturally	create	good	ideas.	With	the	goal	of	approaching	problems	with	greater	imagination,	he	incorporated	his	findings	into	the	first	versions	of	 the	CPS	process.	 	He	helped	people	 to	 learn	how	 to	be	more	deliberately	 creative	 (CEF	Resource	Guide,	2015).		
In	 his	work,	Applied	 imagination,	 Osborn	 (1954)	maintained	 that	 imagination	 should	be	 applied	by	questioning	existing	assumptions	and	boundaries	and	 investigating	an	 idea	through	a	series	of	real-world	interventions	and	feedback.	In	the	words	of	Bateson	(1960),	“change	goes	on,	surely	the	central	task	 of	 our	 learning	 is	 not	 to	 confirm	 what	 is	 but	 to	 equip	 ourselves	 to	 meet	 that	 change	 and	 to	imagine	what	could	be…”	Hence,	ongoing	exercises,	activities,	and	tools	should	be	used	in	every	phase	of	the	process	to	encourage	the	participants	to	use	their	imaginative	power.	The	practice	of	imagining	the	future	and	designing	project	today	that	address	future	needs	is	a	strong	pillar	of	project	artistry.	Whereas	many	projects	management	processes	encourage	highly	analytical	approaches,	which	draw	on	 knowledge	 and	 evidence	 based	 in	 the	 past,	 project	 artistry	 encourages	 a	 more	 imaginative	approach	in	terms	of	which	intuition	and	inspiration	are	embraced	during	the	process.		
Reflection	and	learning	




and	thinking	enables	groups	to	work	together	and	to	be	productive	within	fixed	time.	There	may	be	a	need	 to	 learn	 other	 disciplines,	 technologies,	 or	 skills	 in	 order	 to	 develop	 a	 prototype	 without	deploying	expensive	resources,	especially	in	a	context	in	which	a	lack	of	resources	is	one	of	the	main	problems.		In	such	a	context,	the	participants	are	encouraged	to	be	productive	within	the	constraint	of	the	resources	and	access	available.	The	educational	technology	sandpit	encouraged	the	participants	to	learn	the	mobile	application	development	within	a	very	short	time	in	order	to	develop	prototypes	that	the	client	could	experience	to	allow	feedback	before	the	full	development	of	the	prototype.	In	addition,	reflections	 encourage	 mindful	 meditation	 of	 the	 learnings	 and	 enable	 the	 experience	 to	 be	internalised.			
In	 both	 iterations,	 daily	 reflections	 on	 the	 process,	 the	 experiences	 and	 the	 learnings	 linked	 the	programmes	 together	 into	 an	 educational	 and	 empowering	 experience	 that	 led	 the	 participants	thinking	deeply	about	 their	actions	during	 the	process	and	what	 they	had	valued,	struggled	with	or	embraced	the	most	during	the	journey.		In	addition,	they	also	thought	about	how	they	may	have	done	things	differently	based	on	the	experience	they	had	just	had.		
This	 reflective	 practice	 will	 ensure	 bring	 the	 transformation	 is	 at	 a	 personal	 level.	 This	 issue	 is	discussed	 at	 length	 in	 the	 next	 section	 on	 transformation.	 There	 are	 several	 models	 of	 reflective	practice.	Knowledge	of	these	models	may	help	with	maximising	the	learning	from	any	experience.	This	is	 because	 these	 models	 assist	 in	 deconstructing	 experiences	 and	 helping	 to	 ensure	 that	 the	 right	reflective	questions	are	asked	during	each	stage	of	an	experience.	In	addition,	the	models	of	reflective	practice	may	be	used	as	a	basis	for	the	structure	of	a	reflective	essay.	













1. How	I	see	myself	now	(Creativity)2. How	to	work	with	others	(Co-creation)3. What	I	think	about	the	process	(Project	artistry)4. Fun	play	and	enjoyment	(Sandpit)5. Personal	transformation




These	 themes	provide	 evidence	 of	 the	 impact	 of	 the	 framework	 at	 a	 personal	 level.	 	 The	 change	 in	mind-set	is	explicit	in	the	comments	as	the	positive	energy	and	excitement	at	an	individual	level.		
How	I	see	myself	now…	
v I	have	always	known	I	am	a	creative	and	that	was	nice	but	 it	was	also	nice	 to	 take	my
thinking	process	and	actually	put	into	a	“bottle”,	knowing	what	I’ve	been	doing.
v My	 thinking	 has	 definitely	 changed	 –	 the	 way	 I	 look	 at	 things,	 the	 way	 I	 look	 at












that	 I	 had	and	 I	 think	 it	 an	amazing	way	 to	get	me	 to	 find	 solutions	and	 to	be	 creative
about	the	solutions	that	I	find	to	the	challenges	that	I	identify.	Normally	when	I	had	look	at
finding	solutions	it	used	to	be	a	very	boring	kind	of	plotting,	a	long	way	without	looking





v The	inspiration	I	come	away	with	 is	seeing	how	empowered	the	 fellows	are	to	take	up
the	 leadership	 challenge.	Perhaps	 they	have	all	 tried	 to	do	 this	previously	but,	 after	 this
week,	they	have	the	guidance	to	go	ahead.









v With	 this	module	 I	 think	 it	 really	 help	 so	much,	 I	 like	 the	 comment	 that	we	 came	 from




v I	 benefited	 significantly	 from	 the	 group	 learning	 this	 week	 and	 my	 horizons	 have
broadened	 tremendously	 in	 terms	 of	 what	 may	 be	 done	 in	 my	 context	 with	 mobile
technologies.
v What	enriched	it	more	was	that	there	was	a	nice	mix,	where	you	did	not	get	people	coming
in	 to	 talk	 about	 the	 theory	 of	 leadership	 too	 much,	 not	 blasting	 and	 blasting	 but	 just






to	 ask	 how	 saw	 myself.	 This	 consciousness	 has	 helped	 me	 to	 appreciate	 other	 types	 of
people.
v I	 expected	 to	 find	 people	 of	 equal	 intellectual	 occupations,	 to	 be	 stimulated,	 to	 create
linkages	 and	 collaborations,	 to	 find	 myself	 within	 an	 environment	 of	 leadership,	 to	 get
myself	 into	 the	 right	 frame	 of	mind	 to	 see	myself	 as	 a	 science	 leader	 and	 to	work	with
others.	I	have	found	that,	and	more!
v It	was	 so	 amazing	 to	 see	 how	many	people	were	 connected	 by	 a	 common	and	a	 shared





v It's	 impressive	 and	 inspirational	 how	 everybody	 here	 was	 negotiating	 the	 diversity	 of
backgrounds	 and	 experiences	 and,	 at	 the	 same	 time,	 identifying	 something	 that	 was
unique	and	common	to	all	of	them.	I	go	away	feeling	extremely	inspired.








‘cool	app’	and	 then,	one	evening	 I	 suddenly	 thought	 “Oh,	 the	cool	group	wanted	a	 ‘Scool
app’”,	so	“Scool	app”	evolved.
v I	benefited	a	lot	from	the	theory	and	practice	that	we	went	through	and	the	whole	process
of	 thinking	 and	 diverging	 and	 converging	 until	 we	 came	 up	 with	 a	 solution,	 I’ve	 also
benefitted	 from	so	many	things,	 I	was	able	 to	adapt	marketing	skills	because	you	had	to




















v I	 think	what	was	 really	great	about	 this	 course	was	 the	practicality	of	 it	and	 the	actual
application,	so	it	wasn’t	just	sitting	and	listening	to	somebody,	we	actually	built	something
and,	through	the	process,	we	learnt	from	an	experiential	perspective	which	was	great.
v I	 really	 enjoyed	 learning	about	 the	 processes	 and	developing	apps,	 the	 science	 behind	 it
and	I	really	did	enjoy	the	practical	application	of	it	with	the	clients,	the	whole	process	of
presenting	to	them,	getting	feedback,	making	changes	and	improving.



















v I	 really	 enjoyed	 learning	about	 the	 processes	 and	developing	apps,	 the	 science	 behind	 it
and	I	really	did	enjoy	the	practical	application	of	it	with	the	clients,	the	whole	process	of
presenting	to	them,	getting	feedback,	making	changes	and	improving.
The	 above	 comments	 eluded	 to	 enjoyment,	 playful	 and	 fun	 environment	 created	 in	 the	 co-creation	process.	 The	 sandpit	 by	 nature	 is	 fun	 and	 playful,	 and	 in	 this	 context	 productive	 and	 leading	 to	innovative	results.		

































comments	above	 indicate	a	sense	of	personal	 transformation	of	 the	project	 team	members	as	 they	engaged	in	this	process.	They	stated	that	they	would	approach	projects	differently	in	the	future	and	that	the	course	had	resulted	in	both	personal	growth	and	learning	for	them.	This,	thus,	suggests	the	possibility	 of	 a	 new	 project	 culture	 that	 will	 empower	 people,	 inspire	 them	 and	 help	 them	 to	embrace	the	uniqueness	of	the	various	contexts	and	appreciate	multiple	perspectives	and	diversity.	However,	this	is	not	only	applicable	to	exploration	projects	but	to	all	types	of	projects	which	are	in	desperate	need	of	inspired	and	engaged	teams.		
6.8 Chapter	6	summary	























Overview	of	the	chapter	This	 chapter	 concludes	 the	 study	 by	 first	 discussing	 the	 research	 journey	 and	 then	 the	 research	questions	and	the	way	in	which	they	were	addressed	in	the	thesis.	I	then	deliberate	on	my	personal	learnings	and	the	contribution	of	the	study.	I	also	discuss	reliability	and	validity	of	the	study.	Finally,	I	make	recommendations	for	proposed	future	research.		
7.1.	Application	of	project	artistry	framework	in	the	thesis	I	had	an	opportunity	to	apply	the	very	design	process	which	emerged	from	this	study	in	the	research	journey.	I	was	also	able	to	engage	in	an	exploratory	study	with	the	aim	of	developing	a	framework	for	managing	complex	exploration	projects.	
An	 important	 question	 to	 ask	 is:	 Are	 intrinsically	 unpredictable	 environments	 becoming	 more	dominant	leading	to	increase	in	the	complexity	of	projects?	We	are	now	living	in	a	volatile,	uncertain,	complex	 and	 ambiguous	 (VUCA)	 world,	 can	 project	 management	 as	 a	 field	 overcome	 significant	barriers	 to	 change	 and	 develop	 the	 capacity	 for	 more	 subjective,	 interactive,	 and	 interpretive	innovations	 that	 appear	 to	 be	more	 effective	 in	 these	 settings?	 This	 thesis	 is	 an	 attempt	 toward	 a	framework	that	is	used	to	manage	under	such	circumstances.		













Chapter	2	contained	the	literature	review	which	identified	both	the	knowledge	gap	in	existing	project	management	and	the	overarching	need	to	develop	a	framework	for	exploration	projects.	 I	discussed	the	 research	 context,	 namely,	 the	 education	 field,	 in	which	educational	 sandpits	have	emerged.	The	aim	of	these	sandpits	is	to	address	the	wicked	problems	that	exist	in	education.		Section	3.3	explained	that	educational	sandpit	projects	are,	in	fact,	exploration	projects	and,	therefore,	a	justifiable	context	in	which	to	test	the	project	artistry	model.		
Chapter	3	discussed	the	emergence	of	design	thinking	principles	and	creative	problem	solving.		Design	principles	were	 extracted	 from	 these	 two	 phenomena	 and	 formed	 the	 basis	 for	 the	 ABC	 of	 project	artistry,	which	incorporates	twenty-six	different	concepts	in	project	artistry.	These	concepts	informed	a	 framework	 that	may	be	used	 to	manage	exploration	projects.	The	emerging	 framework	of	project	artistry	was	discussed	a	length	and	then	eleven	design	principles	were	extracted	for	the	purposes	of	this	study	which	used	the	DBR	methodology	described	at	length	in	Chapter	4.			
In	Chapter	4	discussed	 the	 research	methodology	used	 in	 the	study	with	DBR	being	adopted	as	 the	method	 of	 inquiry.	 This	 methodology	 enabled	 plausible	 iterations	 of	 the	 project	 artistry	 design	principles	 in	 authentic	 settings.	 The	 first	 iteration	was	 in	 an	 educational	 technology	 sandpit	where	educators	 from	 diverse	 backgrounds,	 and	 different	 countries	 in	 Africa,	 and	 with	 no	 previous	knowledge	of	programming,	were	assigned	to	groups	and	tasked	with	co-creating	mobile	applications	that	 would	 solve	 contextually	 relevant	 problems	 in	 education	 and	 using	 the	 design	 principles	emerging	from	this	thesis.	The	results	were	captured	in	various	ways	and	then	analysed	(see	Chapter	5).		These	results	then	informed	the	design	process	used	in	the	next	iteration.	




Chapter	 5	 discussed	 the	 research	 findings	 from	 the	 two	 iterations	 and	 elaborated	 on	 the	 project	artistry	journey	which	had	been	undertaken	by	the	participants	in	the	educational	technology	sandpit,	the	practical	application	of	 the	design	principles	which	were	expanded	upon	 in	Chapter	3,	and	how	they	were	enhanced	through	this	first	iteration.	These	new	enhanced	principles	were	then	used	in	the	multidisciplinary	sandpit	where	the	emphasis	was	on	the	use	of	tools	to	reinforce	some	of	the	points	highlighted	 in	 the	 enhanced	 principles.	 The	 final	 outcome	was	 the	 new	 enhanced	 design	 principles	that	were	used	to	inform	the	project	artistry	framework.	This	was	discussed	at	length	in	Chapter	6.		
Chapter	6	contained	an	in-depth	discussion,	using	some	of	Klein	and	Myers’s	(1999)	seven	principles	of	 interpretive	 research	 but	 specifically	 for	 the	 purpose	 of	 analysing	 processes	 so	 as	 to	 revisit	 the	original	conception	of	project	artistry	via	the	twenty-six	different	conceptions.		The	data	collected	was	analysed	in	order	to	highlight	the	alignment	of	these	constructs	with	the	themes	that	emerged	from	the	 iterations.	 	 Other	 prominent	 emerging	 themes	 were	 then	 used	 to	 reconstruct	 ABC	 of	 project	artistry.	 Figure	 50	 provides	 a	 graphical	 depiction	 of	 this.	 This	 involved	 investigating	 the	 individual	parts;	the	stages	of	the	project	artistry	process,	the	experimentation	in	real	life	scenarios	and	delving	into	the	meaning	using	the	hermeneutic	circle	principle,	it	then	became	necessary	to	think	about	the	whole	by	rethinking	of	the	project	artistry	model.	Figure	53	depicts	this	new	model	in	terms	of	which	the	design	process	is	represented	as	a	house	which	four	pillars,	and	seven	foundational	bricks	which	had	emerged	 from	the	core	themes	during	the	data	analysis.	 	 In	view	of	 the	 fact	 that	essentially	 the	main	 research	 question	 was	 grounded	 in	 projects	 that	 are	 highly	 ambiguous,	 it	 was	 also	 deemed	important	 to	propose	an	ambiguity	 journey	 (see	Figure	51)	 that	guides	project	 teams	 in	 the	 face	of	ambiguity.	The	last	section	discussed	both	the	issue	of	creative	confidence	(Figure	54)	at	an	individual	level	and	group	level	as	well	as	feedback	about	the	process.	It	was	interesting	to	note	the	comments	that	referred	to	fun,	enjoyment	and	play,	which	are	core	to	the	sandpit	concepts.				




design	 principles	 as	 well	 as	 how	 these	 enhanced	 design	 principles	 informed	 the	 project	 artistry	framework.	The	last	two	sections	deal	with	the	contribution	of	the	study,	my	personal	learnings	and,	finally,	proposed	future	research	which	may	be	built	on	this	study.		
7.2	Original	research	questions	




In	this	study,	I	attempted	to	make	a	case	for	the	classification	of	projects,	arguing	that	the	“one	size	fits	all	approach”	 to	project	management	 is	both	misleading	and	disadvantages	project	managers	 in	 the	real-world	 context	which	 is	 characterised	by	high	 levels	of	 change	and	uncertainty.	 In	 addition,	 the	mechanistic,	 linear,	 simplistic	 approach	 to	projects	 stifles	 the	 creativity	 and	potential	 in	 projects	 to	generate	novelty	and	ensure	lasting	relevance.		I	deemed	it	necessary	to	first	recognise	the	complexity	of	the	project	as	well	as	the	level	of	ambiguity	and	uncertainty	regarding	project	objectives	and	skills	and	then	to	choose	a	non-conventional	entry	into	such	project	such	as	was	proposed	in	this	thesis.		
The	school	of	project	classification,	which	is	proposed	by	a	number	of	writers	(Aucoin, 2007; Lenfle, 
2013;	Obeng, 1994; Turner	&	Cochrane,	1993) plays an important role in decisions	made	regarding	the	context	of	the	project	and	the	use	of	various	methodologies	or	approaches	to	managing	the	project.	





This	 led	me	 to	 study	 the	 existing	 project	management	 body	 of	 knowledge	 and	 to	 look	 for	 existing	project	management	phenomena	that	 I	could	use	 to	answer	 the	research	question.	According	 to	 the	school	of	project	classification	projects	may	be	classified	into	different	categories.		This	thesis	focused	on	 the	 category	of	highly	 complex	projects,	 referred	 to	 in	 this	 study	as	 “exploration”	projects.	 	This	type	of	projects	starts	at	a	point	where	both	the	project	objectives	and	skills	are	unknown	(see	Figure	1).	In	chapter	6,	I	discussed	an	ambiguity	journey	in	such	projects	(Figure	51).	Such	a	journey	allows	project	teams	to	acknowledge	that	the	operational	environment	of	such	projects	is	both	volatile	and	highly	uncertain	and,	hence,	ambiguity	tolerance	is	permitted	while	team	members	are	encouraged	to	remain	 in	 state	 of	 curiosity,	 questioning	 and	 openness	 to	 “what	might	 be”	 rather	 than	 “what	 is”	 in	order	to	bring	about	innovation	and	novelty	in	such	projects.	
7.2.2	Research	sub-questions	
During	further	research	into	the	project	management	body	of	knowledge,	I	discovered	that	there	are	gaps	in	the	existing	literature	as	regards	guidance	in	respect	of	the	leadership	and	implementation	of	these	 projects.	 This	 led	 to	 the	 formulation	 of	 a	 more	 refined,	 specific	 research	 question	 “How	 to	












What	 are	 the	 design	 thinking	 and	 creative	 problem-solving	 principles	 that	 can	 enrich	 the	 process	 of	
vision	creation	and	conceptualisation	of	exploration	projects?	


























































frames	 of	 reference	 as	 they	 engage	with	 the	world	 they	 are	 interpreting	 (Crotty,	 1998).	 This	 is	 the	notion	of	multiple	constructed	realities	(Crotty,	1996).	 In	 interpretive	research,	 the	 findings	emerge	from	 the	 interactions	 between	 the	 researcher	 and	 the	 participants	 as	 the	 research	 progresses	(Creswell,	1998).			
Thus,	 in	 this	 type	 of	 research	 subjectivity	 is	 valued	 and	 it	 acknowledged	 that	 human	 beings	 are	incapable	of	total	objectivity	because	they	are	situated	in	a	reality	which	is	constructed	by	subjective	experiences.	Furthermore,	this	type	of	research	is	value-bound	by	the	nature	of	the	questions	asked,	the	values	held	by	the	researcher	and	the	ways	in	which	the	findings	are	generated	and	interpreted.	
In	 choosing	 a	 particular	 paradigm,	 certain	 assumptions	 and	 perspectives	 are	 accepted.	 The	interpretive	 paradigm	was	 deemed	 to	 be	 the	most	 suitable	 for	 the	 purposes	 of	 this	 research	 study	because	of	the	study’s	potential	to	generate	new	understandings	of	complex,	multidimensional	human	phenomena,	 such	 as	 those	 investigated	 in	 this	 research	 (creativity,	 co-creation	 and	 collaboration	 in	project	management).	 Specifically,	 this	 study	 sought	practical	 knowledge	which	 is	 embedded	 in	 the	world	 of	 meanings	 and	 of	 human	 interactions.	 It	 was	 therefore	 appropriate	 to	 investigate	 this	phenomenon	within	the	interpretive	paradigm.		
Establishing	the	trustworthiness	of	a	qualitative	research	design	is	essential	as	regards	its	relevance	and	viability	for	future	research.	As	such,	the	qualitative	researcher	is	compelled	to	“demonstrate	that	the	 methods	 used	 are	 reproducible	 and	 consistent,	 that	 the	 approach	 and	 procedures	 used	 were	appropriate	 for	 the	 context	 and	 can	be	documented,	 and	 that	 external	 evidence	 can	be	used	 to	 test	conclusions”	 (Ary	 et	 al.,	 2006,	 p.	 509).	 In	 controlling	 the	 trustworthiness	 of	 qualitative	 studies,	researchers	must	consider	the	data	collection,	analysis	and	interpretation	methods	used	(Guba,	1981).	




2) practise	assiduous	data	collection	and	data	analysis	methods3) apply	 methods	 such	 as	 triangulation,	 audits	 and	 reflexive	 journaling	 to	 demonstrate	 theconsistency	of	the	data	(p.	305).
Trustworthiness	 implies	 procedures	 that	 assess	 the	 degree	 to	 which	 the	 examination	 accurately	represents	 the	 observations	 of	 the	 participants:	 whether	 other	 researchers	 would	 reach	 similar	conclusions	based	on	 the	data;	whether	 the	analysis	procedure	 is	 sufficiently	 flexible	 to	account	 for	variations	in	experiences;	and	the	degree	to	which	the	study	elements	were	sufficiently	described	to	allow	 for	 comparison	 with	 other	 populations	 and	 study	 findings.	 Various	 frameworks	 have	 been	developed	 to	 evaluate	 rigour	 or	 to	 assess	 the	 trustworthiness	 of	 qualitative	 data	 (Lincoln	 &	 Guba,	1985).		
I	 followed	 the	 guidelines	 of	 Lincoln	 and	Guba	 (1985)	 to	 enhance	 the	 trustworthiness	 of	 this	 study.	They	 contended	 that	 the	 trustworthiness	 of	 a	 qualitative	 study	 incorporates	 the	 following	 four	elements,	namely,	credibility,	transferability,	dependability	and	confirmability.		
Credibility	






other	 groups”	 (p.	 507).	 Lincoln	 and	 Guba	 (1985)	 indicated	 that	 the	 utmost	 significant	 attribute	 of	transferability	 is	 the	 commitment	of	 the	 researcher	 to	articulating	 the	 circumstances	or	events	 that	model	the	setting	within	which	the	phenomenon	occurred,	thus	presenting	contextual	material	for	the	reader	to	transfer	results.	The	transferability	of	the	findings	of	this	study	was	enhanced	by	the	thick,	rich	data	that	was	collected	during	the	interviews,	observations	and	document	collection.		
Dependability	










3. This	 research	 project	 had	 an	 interpretative	 character	 and	 was	 aimed	 at	 discovering	 themeaning	 of	 certain	 events	 for	 specific	 individuals.	 The	 fact	 that	 these	 experiences	 wereinterpreted	by	myself	(as	the	researcher)	may	raise	a	question	regarding	objectivity.









a. Firstly	 that,	 in	 line	 with	 other	 writers	 (Aucoin, 2007; Lenfle, 2013;	 Obeng, 1994;Turner	&	Cochrane,	1993),	projects	should	be	classified	according	to	 the	clarity	of	 theresearch	 objectives	 and	 enablers	 (see	 matrix	 proposed	 in	 Figure	 1).	 Differentapproaches	should	then	be	theorised	for	each	category	of	projects.
b. This	 thesis	 focused	 on	 the	 highly	 ambiguous	 projects,	 which	 do	 have	 either	 clearobjectives	or	clear	enablers.	These	types	of	project	are	referred	as	exploration	projectsin	this	thesis.	The	aim	of	this	study	was	to	use	the	well-defined	design	principles	fromdesign	 thinking	 and	 creative	 problem	 solving	 in	 order	 to	 build	 a	 framework	 fordesigning	 such	 projects.	 The	 study	 also	 explored	 the	 emergence	 of	 project	 artistry,which	 was	 first	 proposed	 by	 Duggal	 (2012),	 so	 as	 to	 draw	 from	 other	 schools	 ofthoughts	 as	 well.	 This	 enabled	 the	 researcher	 to	 build	 a	 project	 artistry	 frameworkwhich	 specified	 an	 entry	 into	 the	 process,	 the	 design	 process	 and	 the	 exit	 from	 theprocess.	Based	on	the	two	iterations,	seven	foundational	bricks	and	four	pillars	emergedthat	ensured	both	the	results	and	effectiveness	of	the	framework.
c. Lastly,	 it	 is	 essential	 that	 project	 managers	 cultivate	 both	 a	 culture	 and	 mind-set	 ofexperimentation	 so	 as	 to	 enable	 them	 to	 become	 facilitators	 rather	 than	 just	 themanagers	of	exploration	projects.
7.4.2 Educational	sandpits	





The	information	below	may	be	used	in	the	education	field	to	design	educational	project	concepts	that	are	both	 contextually	 relevant	 and	provide	 a	 culture	of	problem	solving	 and	 creativity	 in	 groups	 in	such	a	way	 so	as	 to	 embrace	diversity	 and	 ideation.	This	work	may	be	useful	 in	 a	number	of	 areas	identified	in	these	areas:		
i. The	concept	of	educational	sandpit	 is	appropriate	 in	creating	an	atmosphere	ofplay,	 collaboration,	 co-creation	 and	 the	 emergence	 of	 innovative	 solutions	 towicked	 problems	 in	 education.	 However,	 to	 date	 relatively	 little	 research	 hasbeen	done	 conducted	within	 this	 context	of	 educational	 sandpits	on	 the	designprocesses,	 the	 atmosphere	 and	 the	 facilitation	 required	 in	 order	 to	 create	 anenabling	 environment	 for	 innovation.	 The	 refined	 design	 principles	 whichemerged	 from	 this	 study	 may	 be	 used	 to	 guide	 the	 facilitation	 of	 educationalsandpits.




confidence	 that,	 if	 facilitated	 properly,	 may	 lead	 to	 a	 change	 in	 mind-set	 and	fresh,	new	approaches	to	problem	solving.		
iii. The	 concept	 of	multidisciplinarity	 is	 gaining	 popularity	 in	 education.	 The	 silosthat	 are	 dominant	 in	 academic	 research	 and	 academic	 institutions	 are	 beingchallenged	by	the	new	world	of	connectivity	and	complexity	in	which	problemscomprise	multiple,	interrelated	parts	that	impact	on	several	different	disciplines(see	 Chapter	 3).	 There	 is	 a	 growing	 demand	 for	 the	 facilitation	 ofmultidisciplinary	groups	to	generate	a	common	vision	and	projects	while,	at	thesame	 time,	 embracing	 multiple	 perspectives	 and	 diverse	 input	 through	 thepractical	design	principles	were	developed	and	enhanced	in	this	thesis.
7.4.3 Design-based	research	in	education	





the	 researcher	 of	 the	 reality	 as	 it	 unfolded,	 my	 own	 notes	 and	 reconciling	 the	 findings	 with	 the	feedback	from	the	participants,	practitioners	and	experts	in	the	field.	The	ongoing	interaction	with	the	participants	and	the	power	to	redesign	some	parts	of	the	programme	were	invaluable	as	this	enabled	real	 life	 interventions	 and	 modifications	 to	 the	 process	 as	 I	 saw	 fit.	 However,	 this	 did	 have	 both	negative	and	positive	effects.	 It	was	essential	 that	 I	maintained	an	extremely	high	 level	of	 alertness	during	 the	 observations	 and	 the	 facilitation.	 	 Engaging	 the	practitioner	 throughout	 the	process	 and	holding	 numerous	 several	 conversations	 about	 the	 observations	 and	 ongoing	 reflections	 on	 a	 daily	basic	were	key	 to	 the	 study.	Without	 this	 level	of	 engagement	with	 the	practitioner,	 it	may	become	challenging	to	both	facilitate	and	conduct	research	as	the	level	of	control	and	power	may	result	in	the	researcher	promoting	his/her	own	subjective	views	rather	than	recording	and	redesigning	based	on	the	authentic	experiences	of	the	participants.	This	method	is	still	in	its	embryonic	stages	in	the	African	context	 although	 it	 proved	 to	 plausible	 in	 testing	 and	 enhancing	 design	 principles	 in	 authentic	settings.	
7.4.4 Pedagogical	contribution	of	this	thesis	
Although	 the	aim	of	 this	 thesis	was	 to	develop	a	process,	 test	 it	 in	a	 real	 life	 setting	and	 improve	 it	based	on	the	findings,	the	fact	that	it	was	tested	in	the	education	field	implied	a	level	of	pedagogical	input	 observed	 from	 the	 work.	 At	 the	 time	 of	 the	 study	 the	 practitioner	 worked	 in	 the	 education	department	at	the	University	of	Cape	Town.	The	participants	were	all	educators	and	researchers	and	their	 feedback	 reflected	 the	ways	 in	which	 they	 had	 found	 the	workshops	 to	 be	 beneficial	 to	 their	teaching	and	engagement	with	students.	This	 led	 to	a	discussion	of	how	they	could	use	some	of	 the	tools	to	unleash	their	students’	creativity	in	their	teaching	assignments.		
7.4.5 Design	thinking	in	the	management	discourse	




both	 business	 and	 management.	 Since	 then	 design	 thinking	 has	 developed	 into	 a	 management	phenomenon	 which	 has	 been	 embraced	 by	 numerous	 organisations	 to	 drive	 innovation	 and	competitive	 advantage	 through	 customer	 centric	 approaches,	 co-creation	 and	 an	 iterative	 design	process.	The	contribution	of	this	study	to	this	body	of	knowledge	are	the	principles	developed	during	the	study	from	integrating	the	design	thinking	and	creative	problem-solving	principles	with	existing	project	 management	 principles	 and	 which	 resulted	 in	 project	 artistry.	 This,	 then	 evolved	 into	systematic	 way	 of	 facilitating	 exploration	 projects	 using	 the	 best	 of	 the	 three	 worlds	 of	 design	thinking,	creative	problem	solving	and	project	management	body	of	knowledge.		
7.4.6 Multidisciplinary	teams	in	the	African	context	
The	empirical	research	in	both	interventions	involved	diverse,	multidisciplinary,	multicultural	teams	from	different	African	countries.	Although	they	all	had	one	thing	in	common,	namely,	that	they	were	in	the	 education	 field,	 both	 groups	 represented	 people	 from	over	 fifteen	 countries	 in	 Africa	 and	 from	varying	 academic,	 social,	 cultural,	 and	 geographical	 backgrounds.	 This	 ensured	 that	 the	 outcome	of	this	study	was	relevant	 to	 the	 facilitation	of	diverse	 teams	 from	anywhere	on	the	African	continent.	The	output	and	comments	from	both	groups	revealed	certain	few	design	principles	that	are	relevant	to	the	African	context,	including	the	following:	
7.4.6.1 Socio-cultural	background	and	thinking	spaces	




For	example,	 in	pre-1994	South	Africa	the	apartheid	regime	was	in	power	for	some	time.	Fundamental	 to	this	regime	was	the	“principle”	that	whites	are	superior	to	blacks.	Those	who	lived	under	this	regime	and	grew	up	in	this	time	have,	as	part	of	their	psychological	make	up,	the	notion	that	intellectual	supremacy	is	based	on	the	skin	colour,	and	they	often	struggle	 to	accept	 the	notion	of	 creative	 spaces	 that	embrace	all	participants	as	 thinking	equals.		Such	a	belief	would	perpetuate	a	lack	of	equal	contribution	from	all	participants	in	creative	teams.		
Other	examples	may	 include	participants	being	advantaged	as	a	 result	of	 their	economic	standing,	social	standing,	gender,	education	etc.	This	type	of	prejudice	 is	often	one	of	 the	most	 detrimental	 factors	 in	 brainstorming	 and	 creative	 thinking	 spaces	 of	 which	 the	essential	 characteristic	 to	 seeking	 diversity,	 drawing	 from	 the	 strength	 of	 different	perspectives,	harnessing	the	power	of	each	individual	mind	and	experience	in	the	room	in	order	to	allow	whole	new	solutions	to	wicked	problems	to	emerge.		
Based	 on	 the	 findings	 of	 this	work	 I	 propose	 it	 is	 essential	 that	 the	 project	 facilitator	 is	aware	of	the	group	profile	in	terms	of	the	above	factors	and	of	the	possible	impact	of	such	factors	on	the	group.	 	It	is,	thus,	incumbent	on	the	facilitator	to	devise	ways	of	abolishing	these	prejudices	and	biases	through	exercises,	activities	or	presentations	before	the	group	begins	to	interact.		







Many	people	do	not	believe	they	are	creative.	According	to	research,	creativity	diminished	with	 age	 from	 98%	 at	 five	 years	 old	 to	 2%	 at	 forty	 years	 old	 (Thompson,	 2010).	Nevertheless,	 it	 is	 believed	 that	 creativity	 is	 key	 to	 innovation	 and	 novelty	 in	 projects.	Thus,	when	diverse	teams	are	brought	together	to	engage,	explore	and	embrace	individual	creativity	in	order	to	collectively	conceive	and	co-create	a	project,	creative	confidence	is	a	key	 ingredient	 to	 the	 success	 of	 such	 a	 project.	 This	 is	 twofold.	 The	 individual	 team	members	need	to	each	possess	a	level	of	confidence	as	regards	their	belief	in	what	they	are	capable	of	and,	also,	a	belief	and	a	trust	in	one	another’s	creative	power.	The	facilitator	of	such	a	team	must	ensure	an	environment	that	nurtures	this	behaviour.		
7.5 Personal	learning	
In	 closing,	 I	 wish	 to	 share	 my	 personal	 learning	 from	 this	 study.	 It	 started	 as	 a	 personal	 inquiry	emerging	from	my	discomfort	with	the	lack	of	alignment	between	the	theory	and	practice	in	project	management.	 This	 study	 emerged	 from	 my	 background	 in	 project	 management	 and	 also	 the	observation	and	experience	that,	although	project	management	education	is	gaining	in	popularity	and	there	 is	 much	 being	 published	 within	 this	 field,	 yet,	 increasingly	 projects	 are	 failing	 while	 the	literature	 is	not	reflecting	the	complex	operating	environment	of	project	management	with	many	of	the	 texts	 alluding	 to	 project	 management	 as	 a	 practice	 of	 planning,	 coordinating	 and	 managing	resources.	 However,	 the	 reality	 is	 that	 project	 managers	 are	 alienated	 by	 the	 perfectionism	 and	theoretical	rationality	portrayed	by	the	traditional	project	management	tools	and	frameworks.		




approach	 and	numerous	 emerging	 approaches	 that	 are	 supposedly	 both	 plausible	 and	 relevant	 but	lack	 coherence.	 	 In	 some	 instances,	 the	 tools	 and	 frameworks	 perpetuate	 the	 same	 positivistic	approaches.		
Through	 this	 research	 journey	 I	 realised	 that	 there	 is	 a	 more	 plausible	 approach	 to	 project	management	 than	 the	 traditional	 one.	 The	 journey	 starts	with	 an	 acceptance	 of	 the	 realities	 of	 the	various	 types	of	projects	 that	are	conceived	and	 implemented	 in	a	world	 that	characterised	by	high	levels	 of	 complexity,	 ambiguity	 and	 uncertainties	 in	 a	 fast-changing	 environment.	 These	 realities	sometime	emerge	amid	the	implementing,	deploying	or	even	testing.		The	informed	manager	is	aware	that	it	is	essential	to	reiterate	and	revisit	objectives,	redefine	and	redirect	the	team	as	regards	the	new	realities	emerging	from	the	changed	environment.		
Secondly,	once	the	reality	of	a	project	that	may	start	without	clear	objectives	and	the	means	to	achieve	those	objectives	has	been	accepted,	the	project	manager	must	be	empowered	with	the	skills	requited	to	navigate	that	space	of	uncertainty.	This	study	proposed	that	the	design	principles	of	project	artistry	may	inform	project	managers	how	to	facilitate	a	process	of	project	conceptualisation	where	objectives	and	means	emerge	through	a	guided	process	and	from	diverse	teams,	thus	creating	a	common	vision	and	new,	unique	projects.		
Thirdly,	the	application	of	project	artistry	in	the	educational	sandpits	in	the	empirical	study	which	was	conducted	in	both	cases	opened	my	world	to	the	sandpit	concept,	This	concept	appealed	to	me	as	an	intriguing	and	dynamic	concept	and	certainly	one	applicable	outside	of	the	education	field.	I	propose	that	 various	 organisations,	 industries,	 disciplines	 and	 areas	 are	 in	 need	of	 a	 new	 thinking	 and	new	mind-sets	 that	 embrace	 uncertainty	 and	 ambiguity	 as	 a	 way	 of	 exploring	 new	 opportunities	 and	creating	innovative	approaches	to	businesses.			




creative	problem	solving	and	applying	these	combined	principles	to	the	project	management	body	of	knowledge.	 I	envisaged	the	rapid	development	of	a	prototype,	 in	 this	case	project	artistry,	and	then	testing	 the	 prototype	 in	 a	 real-life	 setting	 in	 order	 to	 improve	 and	 develop	 a	more	 refined	 version	through	 experience	 and	 feedback.	Although	 the	 resulting	design	principles	may	not	 be	perfect	 they	have	been	tested	through	a	rigorous	research	process	and	may	be	used	as	guidelines	for	exploration	projects.		
Lastly,	 I	 learned	 that	 design	 thinking,	 although	 highly	 recommended	 in	 the	 management	 field	 and	despite	its	increase	in	popularity	in	the	African	context,	it	is	yet	to	be	contextualised	and	defined	and	requires	further	empirical	evidence	in	this	context.	It	is	in	this	light	that	I	propose	further	research	–see	next	section.	
7.6 	Concluding	remarks	and	possibilities	for	future	research	
Although	this	was	not	a	perfect	study,	the	natural	settings	in	which	it	was	tested,	the	authenticity	of	the	 environment	 and	 the	 feedback	 received	 from	 the	 interviews	 all	 enhance	 the	 authenticity	 of	 the	study.	 I	accept	 that,	as	a	 researcher,	a	 facilitator	of	 the	workshops	and	 the	curator	of	 this	story,	my	own	biases	and	prejudices	may	have	influenced	the	interpretations	in	the	study.	 	However,	I	made	a	concerted	 effort	 to	 allow	 the	 themes	 which	 emerged	 from	 the	 feedback	 obtained	 in	 an	 authentic	setting	to	inform	the	study.	In	addition,	I	adopted	a	design	approach	which	made	possible	the	freedom	to	change	and	influence	the	workshops	as	I	saw	fit.		However,	this	was	all	done	in	collaboration	with	the	practitioners	 in	 the	 field	 in	 the	case	of	 the	ETILAB,	and	with	other	 facilitators	 in	 the	case	of	 the	ASLP.	The	approach	used	in	this	research	project	is	the	very	approach	recommended	in	the	study	to	ensure	a	more	innovative,	creative	and	versatile	approach.		




1. Additional	DBR	empirical	studies	to	further	refine	and	enhance	the	principles	which	emergedfrom	this	 thesis	with	possible	application	 in	contexts	other	 than	education	and	analysing	 thedifferences	between	 industries,	contexts,	organisations,	 fields	etc.	 in	order	 to	develop	a	morerefined	project	artistry	phenomenon.2. Additional	research	on	and	more	specific	insights	into	the	application	of	project	artistry	wherethe	ambiguity	is	limited	not	only	to	methods	or	objectives	but	also	to	unknown	factors.3. The	 application	 of	 the	 concept	 of	 a	 sandpit	 to	 other	 industries	 and	 guided	 by	 these	 designprinciples,	 possible	 differences	 and	 the	 impact	 on	 innovation	 on	 such	 industries	 and	 on	 theculture	in	organisations.4. More	 deliberate	 research	 into	 the	 socio-cultural	 factors	 that	 affect	 creativity	 inmultidisciplinary	teams	in	the	African	context.





Bringing the artist back into project management, 
Unleashing the potential within,  
Uncovering the hidden man, 
Reenergising the artist within,  
Revitalising the innate creativity of man and 
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This module is premised on an understanding that emerging technologies (ET) are not yet fully 
researched and both theories and methodologies for researching ET in education are still evolving. 
In Africa, the mobile devices, in particular mobile phones have diffused in societies and become an 
indispensable everyday tool. However, though only a few effective pedagogical uses of mobile 
phones are reported in literature, there is a yearning gap for researchers in the mobile learning 
landscape. Thus, this module seeks to occupy this unique niche. To this end, the objective of this 
module is to empower participants with both conceptual and practical understanding of how to 
propose, design, research and evaluate mobile learning in resource constrained environments. 
The module is structured around the following five interrelated constructs: context; design-based 
research; design thinking; mobile learning frameworks; and evaluation.  
At the end of the course, participants will be able to: 
● Conceptualise the role of context and socio-cultural settings in shaping use of mobile
technologies
● Design and implement a mobile learning intervention
● Conceptualise innovative mobile learning designs
● Theorise mobile learning
● Evaluate mobile learning projects/interventions






The course is structured around the following inter-related themes: 
● Design-Based Research (DBR)
● Design Thinking Principles
● Mobile learning theories and frameworks
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Mr Male NA/Unknown (ZMB : Citizen) 
Miss Female NA/Unknown (ZWE : Citizen) 
Mrs Female White SA Citizen 
Mr Male Indian SA Citizen 
Mr Male NA/Unknown (UGA : Citizen) 
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Mr Male NA/Unknown (UGA : Citizen) 
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Mr Male White SA Citizen 
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The	 concept	 of	 the	 ETILAB	 emerged	 from	 the	 place	 of	 empathy	 with	 educators	 who	 often	 feel	pressurised	 to	 use	 technology	 in	 their	 teaching	 despite	 the	 lack	 of	 sufficient	 investment	 in	empowering	them	to	use	the	technology	and	ensuring	that	they	are	confident	in	their	use	of	the	tools.		
These	 educators	 often	 find	 themselves	 in	 a	 difficult	 space	 in	 which	 they	 are	 competent	 in	 their	disciplines	but	not	equally	confident	in	the	technology	tools	to	support	their	pedagogy.	Some	of	the	major	obstacles	to	using	technology	include	fear	as	well	as	a	reluctance	to	make	mistakes	and	look	like	 “an	 idiot”	 in	 front	 of	 the	 participants	 when	 using	 technology.	 This	 fear	 is	 often	 expressed	 in	forums	where	they	come	together	and	talk	openly	about	their	experiences.		
The	 ETILAB	was	 designed	 for	 the	 educators	 as	 a	 safe	 space	 in	which	 experiment,	 play	 and	 to	 co-create	 with	 others.	 Each	 artefact	 comes	 from	 the	 place	 of	 empathy,	 identifying	 with	 the	 users,	understanding	them	deeply	and	feeling	their	pain.		
Think	–	Project	contextualisation
Problems	are	half-solved	if	properly	stated”	(Mark	Twain)	








“The	best	way	to	have	a	good	idea	is	to	have	lots	of	ideas”	(Linus	Pauling).	Once	 the	 problem	has	 been	 clearly	 defined	 in	 the	 above	 step,	 it	 becomes	 necessary	 to	 brainstorm	ideas	on	how	to	address	or	solve	the	stated	problem.	This	step	provides	users	and	providers	with	the	ability	to	diverge	on	every	possible	solution	with	the	aim	of	eventually	converging	to	a	more	feasible,	desirable	and	viable	solution.	The	ideation	phase	is	critical	in	facilitating	the	exploration	of	possible	solutions	and	allowing	varying	ideas,	building	on	another’s	 idea	and	seeking	wild	and	“crazy”	 ideas	with	the	purpose	of	generating	innovative	solutions.			
The	 outcome	 of	 this	 phase	 is	 a	 list	 of	 ideas	 or	 an	 idea	 that	 addresses	 the	 challenge	 that	 has	 been	identified.		
Learn	–	Project	development	
“Through	 learning	we	re-create	ourselves.	Through	 learning	we	become	able	 to	do	 something	
we	never	were	able	to	do”	(Peter	Senge).	




new	processes	that	facilitate	innovation.	In	addition,	learning	about	the	problem	as	formulated	in	the	previous	steps	and	learning	about	the	various	solutions	proposed	are	key	to	the	successful	delivery	of	 projects.	 A	 culture	 of	 learning	 is	 stimulated	 through	 openness	 and	 embraces	 the	 ethos	 of	experiential	 learning	 in	an	environment	 in	which	 it	 is	 safe	 to	make	mistakes,	 learn	 from	 them	and	expand	existing	knowledge	boundaries.			
Act	–	Project	conceptualisation
Creativity	requires	the	courage	to	let	go	of	certainties”	(Erich	Fromm).	
It	 takes	 courage	 to	 act	 on	 the	decisions	made	during	 the	previous	 steps.	The	ETILAB	 is	 a	 space	of	action,	where	things	happen	and	thoughts	are	transformed	into	reality.	It	is	a	space	that	espouses	the	view	that	there	is	a	homegrown	solution	to	education	challenges	to	be	uncovered	and	that	the	first	step	 in	 this	 process	 of	 innovativeness	 is	 to	 act.	 Thus,	 the	 co-creation	 that	 is	 at	 the	 heart	 of	 design	thinking,	 the	ability	 for	a	 team	to	make	decisions	(i.e.	act)	and	then	perform	the	tasks	necessary	to	make	the	artefact	a	reality,	are	all	vital.		
This	 project	 conceptualisation	 step	 requires	 the	 boldness	 to	 develop	 the	 idea	 into	 an	 artefact/a	prototype	that	may	be	tested	
Build	–	Project	conceptualisation
“Build	the	bridge	as	you	walk	on	it”	(Bob	Quinn).	

















































































































































































































































































































































































































































































































































I,___________________________do hereby give permission to the course convener of  EDN4500 to use the 
artefacts created during and after the course for research purposes. I understand that I may choose to opt out 
and notify the convener not to use my contributions at any time. 

































































The 4 themes developed my conceptualization of mobile learning and its 
practical execution and evaluation. Although I am being limited to ticking 
4 , hermeneitics theory provided me the principles of interpreting texts 





   
   





















































































































































































































Global	 Young	 Academy	 (GYA),	 Leopold	 Leadership	 Program	 (LLP),	 Collective	 Leadership	 Institute	 and	
KnowInnovation	 (KI).	Further	engagement	and	development	by	various	partners,	 in	particular	between	KI,	



























• IMO,	 the	 biggest	 challenge	 for	 the	 next	 generation	 of	
leadership	is…	























































Participants	 reflect	 on	 their	 own	 observations	 and	
































































































As	 a	 leader,	 how	 to	 set	 the	 stage	 for	 creative	






Vote	 with	 your	 feet	 toward	 synthesized	 challenge	 cluster	 that	 attracts	
you.				












Vote	 with	 your	 feet	 toward	 a	 2nd	 synthesized	 challenge	 cluster	 that	
appeals	to	you.			Generate	ideas	to	address	it.	
















































Raise	 awareness	 about	 communication	 strategies	
that	are	part	of	good	leadership.	
10:00	 Developing	Project	Ideas	
Groups	 work	 to	 develop	 their	 projects	 further,	 taking	 on	 board	 the	
feedback	from	the	PPCo,	prepare	for	presentation	round	#2.	
(Break	included)	
Experience	 of	 shared	 development	 of	 ideas,	 as	






















to	 make	 suggestions.	 	Possibly	 some	 group	 merging	 or	 project	
connection.	
Thought	 provoking	 challenge	 about	 the	 realities	 of	
projects	
3:00	 Future	Headlines	











Using	 the	 “future	 headlines”	 as	 an	 ideal	 outcome,	 working	 backwards	
(Sticky	Steps)	to	develop	action	steps	for	proposed	projects.	
Including	 the	 development	 of	 a	 mentorship	 plan.	













Offering	 marketing	 concepts	 as	 tools	 for	 project	
exposure	
9:40	 Group	Work	on	Pitches	
In	 project	 groups,	 craft	 the	 language	 for	 the	 core	 of	 your	 “elevator	
pitch”	and	think	of	different	audiences	and	how	to	convey/transmit	 to	
them	the	essence	of	your	project	so	that	they	will	support	it.	































































































































I,___________________________do hereby give permission to Puleng Makhoalibe to use my feedback 
from the African Science Leadership Programme for research purposes. I understand that I may choose to 
opt out and notify het not to use my contributions at any time. 










A. Thoughts	 and	 statements	 about	 the	 impact	 of	 the	 week	 captured	 from	 video
interviews	at	the	end	of	the	week
1. This	course	was	designed	really	uniquely	and	quite	differently.	It	gave	me	an	opportunity	to	develop	some	of	the	softer
skills	 that	 you	 cannot	 get	 from	 being	 blasted	 with	 lectures.	 It	 was	 a	 totally	 new	way	 of	 approaching	 instruction	 and
leaderships	and	trying	to	bring	these	skills	out	practically.
What	 I	 liked	 the	most	was	 the	nice	mix	of	 speakers	on	 theory	of	 leadership	who	brought	 in	 inspiration	and	 thereafter
having	the	chance	to	think	deeply	and	discuss	deeply	with	other	group	members.	The	perception	that	we	got	was	not	a
bookish	perception.	Ultimately	the	message	we	got	was	shaped	by	the	views	and	opinions	of	different	people.	It	was	a
chance	 to	 look	at	myself	and	do	 introspection	with	 regards	 to	a	 theory	 from	a	speaker	and	what	 it	means	 to	me	as	a


















4. It	was	an	active	and	engaging	week.	We	were	always	active	and	participating	 in	 the	process.	 It	was	an	eye-opener	on
leadership	skills	and	how	to	engage	with	people	to	achieve	certain	goals.
The	process	of	 learning	 to	come	up	with	our	own	projects	has	 really	 impacted	me.	 It	was	a	very	engaging,	active	and
fruitful	week.
5. I	had	no	doubt	that	when	a	group	of	young	scientists	get	together,	the	best	will	be	brought	out	of	each	and	every	one	of
them,	and	there	will	be	a	sense	of	collaboration	and	 identifying	what	 the	 issues	are.	 I	expected	to	 leave	here	a	better
scientist	 in	 terms	 of	 the	way	 I	 see	 things	 and	 relate	with	 people	 and	my	 priorities.	 I	 thought	 the	 organization	 of	 the
program	 would	 have	 the	 traditional	 form	 of	 conferences,	 but	 it	 was	 different.	 The	 aspect	 of	 innovation	 has	 been
wonderful.	I	have	never	experienced	this	kind	of	approach	before.	The	best	was	actually	brought	out	of	us	effortlessly.


















The	vice	chancellor	of	 the	university	 said	 something	 that	 resonated	with	me,	 that	choosing	 the	path	of	 science	 is	also
choosing	the	path	of	transformative	leadership.	That	really	made	me	think	and	spoke	to	me.
9. This	is	going	to	change	how	I	do	things	in	future,	I	expected	passive	learning	and	presentations	but	I	experienced	active
learning	where	we	 expressed	 skills	 that	 we	 didn't	 know	were	 present.	 The	 facilitation	was	 very	 interesting	 and	 I	 will























I	have	been	all	over	 the	world	and	 I	have	not	seen	as	much	cultural	diversity	as	 I	have	this	week.	 I	did	not	expect	 the
diversity	and	the	instant	connection	we	had	as	Africans	and	the	shared	heart	in	thinking	about	solutions.
My	concept	of	leadership	is	intuitive	and	learnt	from	mentors.	I	have	not	had	formal	leadership	training	and	was	in	fact





I	 have	 never	 had	 formal	 training	 on	 leadership	 and	 this	 was	 a	 structured	 program,	 in	 a	 way,	 but	 not	 a	 traditional

















































PPCO	method	used	to	give	feedback.	Those	are	useful	tools	applicable	 in	my	professional	 life	and	may	have	great	 impact	 in	my	







was	 able	 to	 connect	with	my	 peers	 in	 the	 continent.	 I	 feel	 like	 in	 addition	 to	 the	 information	 learned	 from	 the	 speakers	 and	
mentors	we	all	learned	so	much	about	leadership	qualities	from	our	peers.	I	would	recommend	this	program	to	any	person	I	know	
who	 would	 be	 interested	 in	 developing	 their	 leadership	 skills.	 I	 certainly	 walked	 away	 with	 a	 much	 deeper	 sense	 of	 social	
responsibility	and	a	deeper	appreciation	of	what	it	means	to	develop	(and	utilize)	a	sphere	of	influence,	rather	than	confuse	it	with	









because	 I’m	come	 from	a	different	 culture,	 the	 structure	on	which	 the	programme	was	based	was	 just	
very	 innovative	 and,	 at	 some	moments,	 we	 didn’t	 know	where	 we	 were	 going.	 That	 created	 so	much	
passion	 and	 enthusiasm	 and	 I	 really	 wanted	 to	 know	 where	 are	 we	 going?	 And	 that	 kind	 of	 guided	










to	 many	 programmes	 in	 Europe,	 North	 America,	 in	 Asia,	 in	 the	 Middle-East,	 through	 different











































































Even	 though	 this	was	 longer	 than	 the	average	of	 three	days,	we	did	not	get	 bored	or	 tired,	 there	was	
something	new	every	day.			




I	always	have	 ideas	 (about	 things	 I	want	 to	do	beyond	my	discipline),	but	 I	never	had	 the	platform	 to	





Engagement	 in	 the	project	artistry	process	brings	about	a	heightened	sense	of	 self	and	being	 in	 the	moment.	 	 It	 is	 through	 this	 engagement	 that	 the	 participants	 feel	 in-tune	 and	 alive	 as	 collective	solution	designers.		
























The	 facilitators	 that	 helped	 us	 through	 the	 programme	 helped	 me	 look	 at	 myself	 differently.	 They	
managed	 to	 highlight	 the	 leadership	 qualities	 in	 me	 and	 encouraged	me	 to	 look	 back	 and	 reflect	 on	
where	I	am	currently	and	how	I	can	use	this	experience	in	future.	
The	 vice	 chancellor	 of	 the	 university	 said	 something	 that	 resonated	 Improve	 indigenous	 housing	 now,	




It's	 impressive	 and	 inspirational	 how	 everybody	 here	 is	 negotiating	 the	 diversity	 of	 backgrounds	 and	
experiences	and,	at	the	same	time,	identifying	something	that	is	unique	and	common	to	all	of	them.	I	go	
away	feeling	extremely	inspired.	
The	 inspiration	 I	 come	away	with	 is	 seeing	 how	 empowered	 the	 fellows	 are	 to	 take	 up	 the	 leadership	
challenge.	Perhaps	they	have	all	tried	to	do	this	previously	and,	after	this	week,	they	have	the	guidance	to	
go	ahead.	














In	listening,	the	participants	experienced	the	skill	of	listening	as	a	rhythmic	flow	of	ideas	during	which	each	member	of	 the	 group	had	 a	 specific	 task	 in	 the	 listening	process.	 This	 enhanced	 the	 listener’s	communication	capabilities.	
Process	
The	programme	was	very	 educating,	 inspiring	and	creative	and	 touched	on	every	aspect	of	 leadership	
and	science	communication.	
























v My	thinking	has	definitely	changed	–	the	way	I	 look	at	things,	 the	way	I	 look	at	problems.	That’s	 the	main
thing	I’ve	gotten	here	and	the	experience	of	actually	using	an	app	and	believing	that	you	can	do	that	in	few
days	and	it	can	be	used	by	other	people	to	solve	problems,	thank	you.















v This	 is	 going	 to	 change	 how	 I	 do	 things	 in	 future,	 I	 expected	 passive	 learning	 and	 presentations	 but	 I
experienced	 active	 learning	 where	 we	 used	 skills	 that	 we	 didn't	 know	 we	 had.	 The	 facilitation	 was	 very



















v It's	 impressive	 and	 inspirational	 how	 everybody	 here	 negotiated	 the	 diversity	 of	 backgrounds	 and
experiences	and,	at	the	same	time,	identified	something	that	is	unique	and	common	to	all	of	them.	I	go	away
feeling	extremely	inspired.









at	 Afrikaans,	 we	 looked	 at	 English,	 we	 came	 across	 Swahili	 and	we	 thought	 that	 Swahili	 would	 be	 good.
That’s	how	the	name	for	the	app	came	about.











v …so	 the	 perception	 that	 you	 got	was	 not	 necessarily	 a	 bookish	 type	 of	 perception	 but	 then	what	 you	 got
ultimately	was	a	message	which	was	shaped	by	the	views	and	opinions	of	different	people.
v I	have	been	all	over	the	world	and	I	have	not	seen	as	much	cultural	diversity	as	I	have	this	week.	 I	did	not






v I	 expected	 to	 find	 people	 of	 equal	 intellectual	 occupations,	 to	 be	 stimulated,	 to	 create	 linkages	 and
collaborations,	to	find	myself	within	an	environment	of	leadership,	to	get	myself	into	the	right	frame	of	mind
to	see	myself	as	a	science	leader	and	to	work	with	others.	I	have	found	that,	and	more!
v It	 was	 so	 amazing	 to	 see	 how	 many	 people	 were	 connected	 by	 a	 common	 and	 a	 shared	 vision	 of	 the
programme	and	of	the	projects.	I	am	looking	forward	to	getting	something	tangible	out	of	this	project























































v This	 is	 going	 to	 change	 how	 I	 do	 things	 in	 future,	 I	 expected	 passive	 learning	 and	 presentations	 but	 I
experienced	 active	 learning	 where	 we	 used	 skills	 that	 we	 didn't	 know	 we	 had.	 The	 facilitation	 was	 very























v There	 have	 been	a	 lot	 of	 hands	 on	 activities	 that	 invoked	 thinking.	 I	 know	 I	 am	 in	 the	 right	 place,	 I	 have
gained	a	lot	and	I	feel	that	the	ball	has	been	set	in	motion.
